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L  072  Indian  Dogs.  By  Dr.  Barton,  of  Philadelphia* . 

4  '  ’  ’• *  ’  o  '  ’  '  ^  ^  '  *  f.  '  j  *  ^  • '  r; 

It  would  require  much  obfervation,  many  experiments,  and 
a  great  deal  of  time;  to  col  left  all  .the  neceff^ry.  materials  for 
an  exaft  hiftory  of  the  native  dogs  of  North  America.  [  am 
by  no  means  prepared  for  the  ample  tallc..*,My  objeft,  in  the 
prefent  article,  is  much  more  limiteci-^-tp. bring  together  a 
pumber  of  fcattered  fafts  relative  to  the  . origin  and  manners 
of  the  different  kinds  of  dogs  which  were  found  r  among  -the 
Indians  when  the  Europeans  firft  tookpoffeflion  of  the  coun¬ 
tries  of  North  America.  In  the  inveftigation.of  this,  inquiry 
I  cannot  pretend  to  be  very  methodical :  nor :  do  I  expeft  to 
avoid  errors.  I  aim,  however,  at  co'rrefting  fome  of  the  er¬ 
rors  of  preceding  writers. 

It  has  been  afferted,  by  many  hiftorians  and  naturalifls, 
that  there  were  no  dogs  in  America  prior  to  the  diicqyerv  of 
this  portion  of  the  world  by  the  Europeans  f.  Mr.  Pennant, 
one  of  theie  naturalifts,  remarks  :  44  As  it  is  certain  that  the 

t  \  *  ■'  V  v  m  '  .  >  •  i  .  •  i  ,  ' 

dog  of  North  America,  or  rather  its  fubftitute,  on  its  firft 
difcovery  by  the  Englifh,  was  derived  from  the  wolf  tamed 
and  domefticated,  fo  it.  is.reafonable-  to  imagine  that  of  South 
America  had  the  fame  origin  t.”  I  do  not  think  it  fuffi- 
ciently  afcertamed  that  there  were  not  originally  in  America 
any  <p  ecies  of  dog  of  the  fame  flock  as  thole  of  the  old  world. 
It  has  not  yet  been  proved,  that  the  dog  of  Newfoundland, 
of  which  I  am  afterwards  to  make  more  particular  mention, 
was  unknown  in  that  ifland  before  its  difcovery  by  the  Eu¬ 
ropeans.  But  admitting  that  the  Newfoundland  fpecies  or 
variety  originated  from  an  admixture  of  the  European  dog 
with  the  wolf,  or  fome  other  native  animal  of  the  country, 
it  will  ilill  appear  fomewhat  probable,  that  the  Indian  dogs 
in  many  other  parts  of  America  were  not  fpccifically  different 

Communicated  by  the  Author. 

f  Acofta,  Gomara,  Herrera,  Joannes  Fabri,  Buffon,  Pennant,  &c.  &Cc 
X  Hiftory  of  Quadrupeds,  vol.  i.  p.  237.' 
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from  thofe  of  the  old  world.  This  cjueftion  is  well  worthy 
of  the  attention  of  the  naturalift,  and  is  even  entitled  to  the 
notice  of  the  civil  hiftorian  of  the  new  world. 

Techichi,  or  Alco . 

In  Mexico  and  in  South  America  there  was  a  fmall  fpecies 
of  dog,  which  the  Mexicans  called  techichi ,  and  the  Peruvians 
allcoy  or  aMo.  This  is  particularly  mentioned  by  the  jefuit 
Jofeph  Acofta  *,  arid  other  of  the  earlier  vifitors  of  America. 
The  alco  had  a  melancholy  afpe6t,  and  was  perfectly  mute. 
Or  dumb.  Hernandez  fpeaks  of  it  as  being  limilar  in  nature 
and  manners  to  the  common  dogs  of  Europe,  and  not  very 
different  in  form  f.  It  is  remarkable  that  Linnaeus  has  taken  * 
no  notice  of  this  fpecies,  though  he  fo  frequently  refers  to  ' 
the  work  of  Hernandez.  Mr.  de  Buffo ri  has  confounded  it 
with  the  itzcuintepotzotli ,  or  next  fpecies,  from  which,  how¬ 
ever,  it  appears  to  ha\*e  been  diftinet  J.  Gmelin,  who  ha,s 
fallen  into  a  fimilar  miftake  (though  the  words  of  Hernandez 
are  fufficiently  plain),  confiders  the  alco  as  a  variety  of  the 
canis  familiaris,  or  faithful  dog.  He  calls  it  canis  fami- 
Paris,  Americanus.  Although  I  have  little  doubt  that  the 
atco  was  a  true  canis  §,  I  think  it  is  too  flightly  mentioned 
or  defcribed  to  enable  us  to  determine,  with  as  much  cer¬ 
tainty  as  the  naturalift  could  with,  whether  it  was  merely  a 
variety  of  the  common  dog,  or  an  entirely  diftin6f  fpecies. 
If  is  to  be  regretted,  indeed,  that  the  naturalifts  who  vifited 
America  in  the  fixteenth  century,  whilft  the  alco  was  ftill  a 
common  animal,  have  left  us  fo  much  in  the  dark  concern¬ 
ing  its  origin  and  nature.  Owing  to  their  negligence,  we 
are,  at  this  diftance  of  time,  only  permitted  to  fay,  with  fome 
degree  of  probability,  what  it  was  not.  I  do  not,  with  Mr. 
Pennant,  think  it  probable  that  it  was  derived  from  the  wolf. 
Its  entire  mutenefs  is,  I  think,  greatly  oppofed  to  this  idea  ; 

*  The  Naturall  and  MoraJl  Hiftorie  of  the  Eaft  and  Weft  Indies,  &c„ 
p.  301,  302,.  Englifh  translation.  London  1604. 

t  Hiftoriae  Animalium  et  Mineralium  Novie  Hifpaniae  Liber  Unicus, 

&c.  p.  6,  7. 

p  Hiftoire  Naturelle,  &c.  torn.  xxx.  p.  200,  &c. 

§  Independent  of  the  teftimony  of  Hernandez,  there  would  feem  to  be 
very  little  doubt  that  the  alco  was  a  true  fpecies  of  canis,  and,  indeed, 
very  fimilar  to  fome  of  our  fmall  houfe-dogs.  The  Spaniards,  according 
to  Ciavigero,  gave  it  the  name  of  perro ,  which  fignifies  a  dog;  and  Acofta 
obferves,  that  the  Indians  called  all  the  dogs  which  were  brought  from 
Spain  tf/e<?,,  frOm  the  refemblance  between  them  and  their  native  animal. 
It  is  probable  that  the  Indians  in  fome  parts  of  South  America  had  after¬ 
wards  (perhaps  when  the  alco  became  either  very  rare,  or  extindf)  adopted 
the  Spanijh  word  ptro  for  dog.  The  Jaioi,  in  Guiana,  ufed  this  word 
at  leaft  a?  early  as  1633.  De  Tact’s  Nov  us  Orbis/p.  643. 

as 
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as  is  alfo,  perhaps,  its  complete  domdlicafcion.  If  it  were 
immediately  derived  from  the  wolf,  we  ought,  at  leaft,  to 
allow  the  Americans  fome  fhare  of  merit  for  the  fuccefsful 
pains  they  had  taken  to  reclaim  this  animal  from  the  wild 
ferocity  of  his  nature. 

This  fpecies  or  variety  of  dog  appears  to  have  been  pretty 
exlenfively  diffufed  through  the  fouthern  parts  of  the  conti¬ 
nent  of  America,  and  certainly  exited  in  fome  of  the  illands 
when  they  were  firli  difcovered  by  Columbus.  Peter  Martyr, 
and  after  him  other  hillorians,  mention  the  difcovery  of  mute 
little  dogs  in  the  illand  of  Juanna  in  the  year  14^2.  Martyr 
fays  they  were  deformed  in  (hape,  and  that  the  lavages  ate  of 
them  as  the  Europeans  did  of  goats*.  I  cannot  find  that 
this  fpecies  was  difcovered  among  any  of  the  Indian  tribes 
inhabiting  the  tra£t  of  country  now  called  the  United  States.' 
It  is  not  certain,  indeed,  that  the  dogs  which  Soto  found  in 
Florida  were  not  of  the  alco  kind  :  I  think  it  highly  proba¬ 
ble,  however,  that  they  were  not,  but  that  they  were  much 
more  allied  to  the  wolf  and  fox,  like  the  modern  Creek  dogs, 
which  I  am  afterwards  to  mention. 

It  would  appear  from  Clavigero,  that  the  alco  is  now  en¬ 
tirely  extindi.  “  After  the  conqueli  of  Mexico,”  fays  thii 
author,  “  the  Spaniards,  having  neither  large  cattle  nor  fheep, 
provided  their  markets  with  this  quadruped  5  by  which  means 
the  fpecies  was  foon  extindi,  although  it  had  been  very  nu¬ 
merous  f.” 

Itzcuinlepotzotl'i. 

The  itzcuintepotzotli  was  the  Mexican  name  for  another 
fpecies  or  variety  of  dog,  which  is  figured  and  defcribed  by 
Fabri  J  and  by  Clavigero,  whofe  figure  is  borrowed  from  that 
of  the  Italian  naturalift.  If  the  figure  be  an  accurate  one, 
the  animal  mull  have  been  of  a  very  deformed  afpedt;  and 
as  fuch,  indeed,  it  is  defcribed.  It  was  about  the  fize  of  a 
Maltefan  dog,  or  rather  larger.  The  head  was  very  fmall, 
the  ears  pendulous,  and  the  eyes  foft  and  pleafing.  The  nofe 
had  a  confiderable  prominence  in  the  middle,  and  its  tail  wa§ 
very  fmall.  But  the  moft  linking  feature  of  the  animal  was- 
a  protuberance  upon  its  back,  not  unlike  that  upon  the  Ara-> 
bian  camel.  The  fkin  was  varied  with  white,  tawny,  and 
black,  : 

This  fpecies  particularly  abounded  in  the  kingdom  of  MI- 

The  Decades  of  the  Nevve  Worlde  or  Weft  India,  &c.  The  firft  de¬ 
cade,  p.  15.  Englifh  tranflation.  London  *555.  4to. 

i  The  Hiftory  of  Mexico,  vol,  i.  p.  40. 

X  Rerum  Medicarum  Novae  Hifpaniae  Thefaurus,  &c.  p.  466,  See. 
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chuacan,  the  iti oft  wefterlv  part  of  the  old  empire  of  Ana- 
huac.  The  natives  of  Michuacan  called  it  abora ,  or  ahora * * * § 
It  is  faid,  by  Clavigero,  to  be  almoft  wholly  extinct  *. 

The  itzcuintepotxotli  bears  no  refemblance  whatever  to  the 
wolf,  from  which  it  is  not  probable  that  it  was  derived.  It 
has  much  more  the  afpedt  of  fome  of  the  domefilcated  dogs; 
and  Hernandez  informs  us,  that  it  refembled  them  in  nature 
and  in  maimers.  That  it  was  a  fpecies  of  canis  is  very  pro¬ 
bable;  but  that  it  was  a  mere  variety  of  the  common  dog  is 
much  more  uncertain.  I  rather  fufpeCt  it  was  not.  We  are 
not,  indeed,  permitted  to  decide  this  matter  with  certainty. 
One  effential  difference  between  the  two  animals  we  are  able 
to  collect :  the  Mexican  dog  is  faid.  to  have  fix  teats,  whereas 
the  common  dog  has  ten. 

Buffon,  Pennant,  and  Gmelin,  have  confounded  this  ani¬ 
mal  with  the  alco .  Hernandez,  however,  plainly  fpeaks  of 
them  as  two  difiindt  animals  f ;  as  does  alfo  the  abbe  Cla¬ 
vigero  J.  It  is  probable,  however,  that  they  were  confidera- 
bly  allied  to  each  other. 

Either  this  fpecies  or  the  techiobi ,  perhaps  both,  were 
brought  to  the  market  of  the  city  of  Mexico,  along  with 
deer,  rabbits,  and  many  other  animals,  before  the  conqueft 
of  the  Spaniards.  Gage  fays  thefe  animals  were  fold  either 

bv  quarters  or  whole.”  It  would  appear  from  the  fame 
writer,  that  thefe  dogs  were  fometimes  caftrated  for  food  §. 
Thefe  fimple  fails  are  calculated,  with  many  others,  to  {how 
that  the  Mexicans,  at  the  time  they  were  difeovered,  had 
actually  advanced,  in  many  refpedls,  towards  the  attainment 
of  that  police,  thofe  arts  and  practices,  which  are  never  ob- 
ferved  among  people  in  the  fa v age  forms  of  fociety.  Another 
century,  but  for  the  difeovery  of  Colunlbus,  would  have  con¬ 
ducted  thefe  unfortunate  Americans  much  nearer  to  the  con¬ 
dition  of  their  conquerors;  but  it  is  to  be  feared  that  many 
centuries  would  have  been  requifite  to  have  weaned  them  from 
their  hideous  religion,  which  was  the  foundation  of  their 
favage  practices  and  manners.  The  hiftory  of  mankind  ex¬ 
hibits  abundant  proofs  of  this  pofition,  that  the  arts  which 
they  pra&ife,  and  the  police  which  they  obferve,  are  no  cer¬ 
tain  evidences  of  a  truly  civilized  fiate.  A  mild  religion  ap¬ 
pears  to  be  abfolutely  neceffary  to  the  attainment  and  the 
prefervation  of  this  happy  fiate  of  man. 

*  The  Hiftory  of  Mexico,  vol.  i.  p.  44. 

+  Hiftori®  Animalium,  &c.  Liber  tfnicus,  p.  7. 

t  The  Hiftory  of  Mexico,  vol.  ii.  p.  38*  and  p.  323. 

§  A  New  Survey,  &c.  p.  in. 
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■  -  Wolf  Dogs. 

We  know  not  whether  the  techicbi  and  the  Itzcu hitep o tzotli 
were  found  in  any  of  the  countries  confiderably  to  the  north 
of  Mexico.  We  are  well  allured,  however,  that  different 
kinds  of  dogs  were  very  common  in  many  of  the  countries 
of  North  America,  when  this  continent  was  hrll  difcovered 
by  the  Europeans,  in  the  16th  and  17th  centuries.  I  am 
even  inclined  to  think  that  North  America  was  much  better 
fupplied  with  dogs  (I  mean  thefe  animals  in  the  domeftieated 
ifate)  than  South  America  and  Mexico.  There  feems  to  be 
little  doubt  that  in  the  northern  countries  there  was  a  greater 
variety  than  in  the  fouthern  countries.  Florida  abounded  in 
thefe  animals.  When  Fernando  de  Soto  marched  his  army 
through  that  country,  in  the  year  1540,  the  Indians  fupplied 
him  with  great  numbers  of  dogs.  On  one  oeeafion,  an 
Indian  cacique  fent  the  Spanifh  general  no  lefs  than  three 
hundred  dogs  * * * §.  Thefe  were  eaten  by  the  Spaniards,  who 
deemed  them  not  inferior  to  the  belt  of  fheep  f.  But  we  are 
informed  that  the  Indians  did  not  eat  them  J.  It  would 
feem  that  the  Spaniards  did  not  always  (land  upon  the  cere¬ 
mony  of  waiting  to  have  the  dogs  prefented  to  them.  The 
Portuguefe  author  of  Elvas,  who  accompanied  Soto  and  his 
fuccenor  in  their  mad  ramble,  informs  us,  that,  during  the 
time  the  army  laboured  under  a  fcarcity  of  meat,  £(  he  who 
could  catch  a  dog  in  any  village  thought  hitnfelf  a  very  happy 
man;  for  fometimes  (heobferves)  we  found  thirty  in  a  place; 
but  the  foldier  that  killed  one,  and  fent  not  a  quarter  to  his 
captain,  fuffered  for  it,  paying  dear  for  bis  incivilities  when 
he  was  to  go  fentinel,  or  upon  any  guard  of  fatigue  §/’ 

We  are  not  told  what  kind  of  dog  it  was  that  the  Spaniards 

*  This  was  the  cacique  of  Quaxule,  which,  if  we  can  depend  upon  the 
old  maps  of  Florida,  was  in  the  country  of  the  Chikkafah  Indians.  A 
Relation  of  the  Invaiion  and  Conqueit  of  Florida,  See.  Sc c.  p>  71. 

f  See  A  Relation,  Sec.  p.  55. 

J  A  Relation,  Sec.  p.  71.  -I  do  not  think  it  certain  that  the  Indians  did 
not  eat  their  dogs.  The  prefent  which  Soto  received  at  Ocute,  in  the 
country  of  the  Creek  Indians,  rather  favours  the  opinion  that  they  did. 
The  cacique  fent  the  Spanifh  general  “  two  thou  land  Indians,  with  a  pre-. 
lent  of  rabbets,  partridges,  maes-bread,  two  pullets,  and  a  great  many 
dogs.”  A  Relation,  Sec.  p.  55.  If  the  Indians  did  not  eat  their  dogs, 
why  did  they  fuppofe  the  Spaniards  were  fond  or  them  ?  It  is  true,  there 
was  a  great  fcarcity  of  meat  and  fait  at  Ocute,  and  the  Indians  may  have 
fuppofed  that  any  kind  of  food  would  be  acceptable  to  an  army  of  hungry 
men.  Befides,  it  is  probable  they  had  many  opportunities  of  feeing  the 
Spaniards  employed  in  Healing  their  dogs. 

§  A  Relation,  fyc.  p.  56. 
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found  among  th.efe  Indians.  There  do  not  appear  to  be  goo d 
grounds  to  fufpeft  that  they  were  of  the  alco  or  itzcuintepotz - 
otli  kinds.  It  is  certain  that  neither  of  thefe  animals  is  now 
known  among  any  of  the  Floridian  Indians ;  and  it  does  not 
feem  likely  that  the  breeds  which  thefe  Indians  at  prefent 
poffefs  have  been  reclaimed  from  the  wild  ftate  fince  the 
time  of  Soto’s  “  mad  adventures/’ 

it  ___  '  -»  *■ 

The  dogs  which  are  now  in  ufe  among  the  Creeks,  Chik- 
kafah,  and  other  fouthern  tribes,  are  of  different  kinds.  As 
far  as  I  have  been  able  to  colle£t  information  concerning 
them,  they,  in  general,  bear  a  very  ftrong  family  refemblance 
to  the  wolf.  One  kind  is  very  fimilar  to  the  cants  lycaon ,  or 
black  wolf,  of  which  I  have  already  made  mention.  It  is 
not,  however,  always  black,  but  of  different  colours,  com¬ 
monly  of  a  bay  colour,  and  about  aue- third  lefs  than  the 
wild  black  wolf.  It  carries  its  ears  almoft  eredt,  and  has  the 
fame  wild  and  fly  look  that  the  wolf  has  *. 

The  other  kind  of  dog  is  (mailer  than  the  one  juft  men¬ 
tioned,  and  is  more  like  the  common  red  fox.  Both  kinds 
bark,  but  not  fo  much  as  the  common  dogs;  and  their  bark 
is  different  from  that  of  our  dogs,  being  more  nearly  allied 
to  the  howl  of  the  wolff. 

I  am  unable  to  fay,  with  certainty,  whether  thefe  fouthern 
dogs  differ  very  effentially  from  thofe  among  the  northern  In¬ 
dians.  I  rather  fuppofe  they  do  not.  I  know,  at  leaft,  that 
among  the  latter,  as  well  as  among  the  former,  there  are  two 
fpecies  or  varieties;  one  which  has  generally  been  confidered 
as  the  wolf  merely  altered  by  the  domefticated  ftate,  and  the 
other  more  allied  to  the  fox.  But  as  my  information  con¬ 
cerning  the  northern  dog  is  more  correct  and  particular  than 
it  is  concerning  the  fouthern,  I  wifh  to  be  underftood  as 
(peaking  principally  of  the  former,  in  the  following  defec¬ 
tion  of  the  Indian  dogs. 

The  Indian  dog  (I  mean  that  which  is  moft  allied  to  the 
wolf)  is  frequently  called,  by  the  traders  and  others,  the  half  - 
wolf  breed.  His  general  afpeef  is  much  more  that  of  the 
wolf  than  of  the  common  domefticated  dogs.  His  body,  in 
general,  is  more  flender  than  that  of  our  dogs.  He  is  re¬ 
markably  fin  all  behind.  His  ears  do  not  hang  like  thofe  of 

*  From  the  information  of  Mr.  William  Bartram. 

f  I  have  been  informed,  that  among  the  Cheerake  Indians  the  dogs  are 
of  a  more  mixed  breed,  more  like  thole  of  the  whites.  This  is  doubtlefs 
©Wing  to  the  greater  intercourfe  which  has  fub lifted  between  thefe  Indians 
and  the  whites.  The  Cherakee  themfclves  are  fo  much  mixed  with  the 
Europeans  that  they  are  often  named  by  the  traders,  the  a  Breeds/’ 
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our  dogs,  but  dand  ereCt,  and  are  large  and  fharp-pomted. 
He  has  a  long  fmall  fnout,  and  very  (harp  nofe  *.  His  bark¬ 
ing  is  moFe  like  the  howling  of  the  wolf.  When  attacked* 
and  when  fighting,  he  does  not  (hake  his  antagonid,.  like  our 
dogs.  His  teeth  are  very  fharp,  and  his  bite  fare.  When 
he  fnarls,  which  he  is  wont  to  do  upon  the  flighted  occafion, 
he  draws  the  fkin  from  his  mouth  back,  prelenting  all  his 
teeth  to  view.  Our  dogs,  when  once  attacked  by  thefe  In¬ 
dian  dogs,  always  fear  and  fhun  them.  It  is  a  very  curious 
circumftance,  that  the  Indian  dog  will  never  attack  or  purfue 
the  wolf,  which  the  common  dogs  fo  readily  do.  This  fa6k 
feems  to  point  very  drongly  to  the  origin  'of  the  American 
animal.  For  the  purpoies  of  hunting,  the  Indian  dogs  are 
very  ufeful ;  but,  in  other  refpeCts,  they  are  by  no  means  fo 
docile  as  the  common  dogs.  They  have  lefs  fidelity  ;  for, 
though  never  fo  well  fed,  they  will  deal  from  their  matters  f. 
In  fhort,  every  thing  (hows  that  the  Indian  dog  is  a  much 
more  favage  or  imperfectly  reclaimed  animal  than  the  com¬ 
mon  dog. 

If  my  information  has  been  correct,  this  fpecies  or  breed  is 
dill  preferved  in  the  greated  purity  among  the  Six  Nations, 
from  whom  the  Delawares  acknowledge  that  they  received  it. 
The  Delawares  call  this  dog  lenchum ,  or  Umii-chum',  which 
iignifies  <c  the  original  bead.”  The  Nanticokes  call  him 
ibn-wallum  ;  the  Mahicans,  annun-necn- dte-a-oo ,  or  “  the 
original  dog,”  to  didinguifh  him  from  our  common  dogs, 
which  they  call  limply  dee-a-oo,  or  de-a-oo. 

Thefe  appellations  (how  that  the  Indians  confider  their 
wolf  dog  as  a  native  of  the  country,  and  that  they  are  not 
incapable  of  difcerning  the  differences  between  this  animal 
*tnd  the  greater  number  of  the  varieties  of  dogs  which  have 
been  introduced  into  America  by  the  Europeans. 

The  origin  of  the  Indian  dog  is  a  quedion  of  much  more 
difficulty  than  fome  naturalids  have  imagined.  Thus,  Mr. 
Lawfon  feems  to  fuppofe  that  the  dogs  which  he  faw  among 
the  Indians  of  North  Carolina  were  merely  wolves.,  <c  made 
tame  with  darving  and  beating  N”  This  is  eafy  natural  hif- 
tory.  Mr.  Pennant,  as  we  have  already  feen,  fuppofed  that 
the  dog  of  North  America  was  derived  from  the  wolf,  tamed 

*  Some  perfons  inform  me,  that  many  cf  the  Indian  dogs  have  a  large 
white  fpot  upon  the  breafh 

+  This  affertion,  I  ind#  confefs,  is  oppofed  by  the  teftimony  of  fome- 
writers.  Thus  Carver  fays,  the  Indian  dogs  are  “  remarkable  for  theif 
fidelity  to  their  mailers;  but,  being  ill  fed  by  them,  are  very  troublefome 
in  their  huts  or  tents.”  Travels,  See.  p.  416. 

f  A  New  Voyage,  &c.  p. 
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and  domefticated  *.  This  opinion  has  been  maintained  by 
other  writers;  but  it  is  an  opinion  which  muft  be  admitted 
with  fome  limitation.  I  am,  indeed,  much  inclined  to  be-r 
lieve  that  the  Indian  dog,  in  many  parts  of  North  America, 
was  derived  from  the  wolf;  but  it  remains  to  be  proved  that 
it  is,  in  any  part  of  the  continent,  the  pure  or  unmixed  wolf, 
in  a  hate  of  domeftication.  It  is,  more  probably,  an  hybrid 
animal,  begotten  between  the  wolf  and  fome  other  animal, 
perhaps  the  fox.  Mr.  Joffelyn,  a  long  time  ago,  confidered 
the  dog  of  the  New-England  Indians  as  the  produce  of  the 
wolf  and  fox  f.  This  is  alfo  the  opinion  of  many  well-irw 
formed  perfons  who  have  refided  among,  or  vifited,  the  In¬ 
dians.  I  believe  it  is  the  opinion  which  many  of  the  Indians 
themfelves  entertain  concerning  the  origin  of  their  dog. 

I  have  already  obferved  that  the  Indian  dog  is  fometimes 
called  the  half -wolf  breed.  This  plainly  Ihows  that  thofe 
who  have  impofed  this  name  did  not  view  the  American  dog 
as  a  mere  domeilicated  wolf.  In  other  words,  it  fhows  that 
they  confidered  him  as  an  hybrid  animal.  I  may  add,  that 
Carver  and  other  writers,  who  have  enjoyed  pretty  extenfive 
opportunities  of  obferving  the  dogs  of  the  Indians,  merely 
fpeak  of  their  refemblance  to  the  wolf,  without  pretending 
to  affiert  that  they  are  only  domefticated  wolves  J. 

Owing,  however,  to  the  great  affinity  which  fubfifls  be¬ 
tween  the  Indian  dog  and  the  wolf,  the  favages  in  fome  parts 
of  North  America  bellowed  the  fame  name  upon  both  of  thefe 
animals.  Thus  father  Hennepin  exprefsly  informs  us,  that 
chonga  is  a  dog  or  wolf,  in  the  language  of  the  Ififati  and 
Naudoweffies,  In  general,  however,  the  Indians  apply  dif¬ 
ferent  names  to  the  wolf  and  to  the  dotr,  whether  it  be  their 
own  (or  native)  dog,  or  thofe  varieties  which  they  have  re¬ 
ceived  from  the  whites.  I  may  add,  that  the  Indians  feeirj 
alfo  to  have  remarked  the  refemblance  of  fome  of  their  dogs 
to  the  fox;  for  the  Mohawks  (or  at  lead  the  Cochnewa- 
goes,  who  have  fprung  from  the  Mohawks)  call  the  red  fox 
cheets-hoo.  Now  the  Tnfcaroras,  who  fpeak  a  dialed!  of  the 
language  of  the  Mohawks,  call  a  dog  cheeth  and  cheetht , 
Much  dependence,  however,  ffiould  not  be  placed  upon  this 
application  of  names ;  for  favages  lometimes  bedovv  the  fame 
names  upon  fpecies  that  are  unqueftionably  diftindt, 

*  See  p.  i. 

+  “  The  Indian  dog  is  a  creature  begotten  betwixt  a  wclf  and  a  fox, 
which  the  Indians  lighting  upon,,  bring  up  to  punt  the  deer  with.”  Jofr 
fdyn’s  New  England’s  Rarities,  Sfc.  p.  13, 

%  “  'The  dogs  employed  by  the  Indians  in  hunting  appear  to  be  all  of 
the  fame  fpecies;  they  carry  their  ears  erett,  and  greatly  refemble  a  wolf 
about  the  head/’  Thefe  are  Carver’?  wprris.  See  his  Travels,  ire.  p.  at 6. 
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We  are  not  yet  prepared,  it  is  obvious,  to  give  an  exaCh 
genealogical  hiftory  of  the  Indian  dog.  We  are  compelled 
to  mix  conjecture  with  faCt.  The  anatomical  ftruCture  of 
the  animal  fhould  be  examined.  But,  whatever  may  have 
been  the  origin  of  this  breed  of  dogs,  I  am  difpofed  to  think,: 
with  Joffelyn,  that  the  favages  found  it  in  the  woods,  and 
that  it  has  exifted  as  a  diftinCt  fpecies,  or  breed,  for  a  very- 
long  period  of  time.  Several  of  the  earlier  vilitors  of  different 
parts  of  North  America  fpeak  of  the  exiftence  of  wild  dogs- 
in  the  country.  Renatus  Laudonerius  invaded  Florida  in  the 
year  1564,  only  a  few  years  after  the  death  of  Soto.  In  his 
enumeration  of  the  native  productions  of  the  country  he 
mentions  wild  dogs.  There  is  no  reafon  to  fuppofe  that  he 
has  confounded  them  with  the  wolves  :  for  he  exprefsly  fays 
that  the  country  produced,  befide  thefe  dogs,  fome  fpecies  of 
wolves  *. 

The  difcoverers  of  the  ifland  of  Cape  Breton,  in  the  Gulf 
<?f  St.  Lawrence,  found  in  that  ifland  black  dogs,  which,  we 
are  informed,  the  Indians  were  very  careful  to  bring  up  to 
hunting  f.  I  think  it  probable  that  both  thefe  and  the  dogs 
mentioned  by  Laudonerius  were  the  fame  as  the  half-wolf 
.  breed  which  I  have  defcribed.  .  . 

[To  be  continued.] 


II.  An  Account  of  a  new  .Method  of  fupplying  Diving-hells 
with  frejh  Air .  By  Robert  Healy,  A.  B. 

sir.  To  Mr,  Tilloch,  Dublin,  Jan.  8,  1803, 

43,  JamesVftreet. 

JL  TAKE  the  liberty  of  communicating  an  experiment  on 
diving,  which  was  made  laft  Auguft  by  my  father,  Mr.  Sa¬ 
muel  Healy.  Should  it  appear  worthy  of  holding  a  pkce  in 
your  very  ufeful  and  inftruCtive  Magazine,  you  are  at  full 
liberty  to  infert  it,  Robert  Healy. 

THE  method  of  fupplying  a  diving-bell  with  air,  which 
has  hitherto  been  generally  adopted,  renders  it  aim  oft  imprac¬ 
ticable  either  to  defcend  in  water  to  any  confiderable  depth, 
or  to  remain  there  a  length,  of  time  fufficient  to  perform  any 
thing  ufeful.  Much  inconvenience  refultsfrom  the  attention 
which  it  is  neceffary  to  pay  in  admitting  the  fupply  from  the 
barrels,  which  are  ufed  as  refervoirs  of  air;  much  alfo  from 

*  See  De  Laet’s  Novus  Orbis,  lib.  iv.p.  215, 
f  See  the  fame,  lib.  ii.  p,  37. 
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thy  labous  and  time  which  are  expended  in  caufing  them  to 
reach  the  hell.  The  mode  of  fupply  which  Mr.  Tlealy  con¬ 
trived  appears  much  calculated  to  remedy  thefe  inconveni¬ 
ences.  A  recital  of  the  circumftances  that  attended  Mra 
Nealy’s  experiment,  it  is  hoped,  will  not  prove  uninterefting. 

Captain  Lonfdate,  of  the  Experiment,  was  employed  to, 
raifeabrig  which  had  foundered,  in  the  year  1799*  in  the 
Bay  of  Dublin,  between  Dunleary  and  Howth.  This  he 
endeavoured  to  accomplifh  by  fattening  chains  round  the 
bow  and  ftern  of  the  funken  vettel,  and  by  conne&ing  to 
thefe  a  ring  on  each  fide,  through  which  cables  palled,  and 
were  laihed  at  low  water  acrofs  the  deck  of  his  Ihip,  that 
a  died  as  a  buoy.  Confequently,  on  the  tide  riling,  if  the 
fattenings  had  not  given  way,  the  ttoaiing  vettel  mutt:  either 
have  funk  itfelf,  or  drawn  the  other  upwards. 

Mr.  Healy  accompanied  captain  Lonldale  in  this  attempt, 
in  order  to  put  in  practice  his  mode  of  fupplying  a  diving- 
bell  with  air.  The  bell,  which  refembled  a  truncated  cone, 
was  made  of  wood,  canfitting  of  ttaves  united  by  cooperage  : 
ibe  mouth  was  two  feet  and  a  half  in  diameter ;  the  top  one 
foot  and  a  half:  the  height  was  four  feet.  Windows  were 
placed  at  proper  dittances  round  the  fides,  and  one  at  the 
top:  there  was  alfo  an  aperture  in  the  top  for  letting  out 
foul  3ir.  In  the  infide  was  fufpended  a  ttage  for  the  purpofe 
of  retting  on.  On  the  top  was  fixed  an  iron  eye,  through 
which  a  cable  patted  for  railing  or  lowering  the  bell.  This 
eye  was  fe  cured  to  the  bell  by  four  iron  bars,  of  an  inch 
fquare,  that  went  down  the  fides  and  lapped  under  its  edges. 
Within  fix  inches  of  the  bottom  was  fixed  a  broad  iron  hoop, 
of  an  inch  thicknefs,  from  which  weights  were  fufpended  to 
link  the  bell. 

On  the  {hip's  deck  was  laihed  a  forcing  or  condenfing  fy- 
ringe,  capable  of  containing  about  two  quarts,  to  which  were 
connected  five  fathom  of  iron  tube,  and  to  the  end  of  this  an 
equal  length  of  leathern  tube  that  turned  into  the  bell.  When 
the  pifton  was  depreffed,  the  contained  air  patted  through  the 
tubes,  and  was  forced  into  the  bell.  Thus  a  conftant  ft  ream 
of  air  was  forced  down. 

Four  hundred  weight  and  a  half  being  fufpended  in  the 
manner  deferibed,  Mr.  Healy  was  firft  let  down  rapidly, 
when,  on  fignifying  his  defire  of  afeending,  his  wifh  was  im¬ 
mediately  complied  with.  He  dated,  that  great  uneafinefs 
was  felt,  particularly  in  his  ears,  from  fuch  a  fudden  del  cent ; 
that  there  was  fufficient  light  in  the  bell  to  enable  him  to 
read  by  light  refledfed  through  the  mouth  of  the  bell  without 
removing  the  {butters  of  any  of  the  windows  3  and  alfo  that 
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he  could  fee  a  good  way  down  in  the  water.  Having  refted 
a  few  minutes,  and  matters  being  arranged  more  fatisfa&orily, 
he  was  lowered  gradually,  and  remained  ftationary  about  a 
minute  at  each  fathom’s  depth  ;  the  fyringe  fupplying  fuch  a 
conftant  ftream  of  air,  that  the  bell  was  fupercharged,  and 
the  fignal  of  fufficiency  was  often  repeated.  Having  been 
more  than  half  an  hour  down,  and  for  fome  time  on  the  deck 
of  the  funken  veffel,  he  gave  the  fignal  for  afcending,  and 
was  drawn  up  in  the  fame  gradual  manner  in  which- &  had 
been  let  down. 

He  faid,  that  the  very  inftant  the  mouth  of  the  bell  was 
immerfed  a  noife  ftruck  his  ears,  which  went  off  upon  his 
refting  at  the  diftance  of  a  fathom  from  the  furface  :  the  next 
defcent  caufed  the  fame  deafening  fenfation,  the  removal  of 
which  was  effected,  to  a  confiderable  degree,  by  repeated 
yawnings.  No  inconvenience  was  felt  by  his  refpiring  air 
condeni'ed  by  the  preffure  of  fix  or  .feven  fathoms  water.  A 
flight  giddinefs  remained  a  few  minutes  after  his  emerging, 
and  the  blood-velfels  about  his  face  were  a  little  fwollen. 

In  the  night,  the  lafhings  having  given  way  at  high  water, 
one  of  the  rings  through  which  the  cables  palled  fell  to  the 
bottom.  On  the  following  day  he  defcended,  in  a  gradual 
manner  as  before,  to  the  depth  of  feven  fathoms,  in  order  to 
raife  the  ring,  and  remained  below  for  an  hour  and  fome 
minutes.  Not  the  fmalleft  inconvenience  was  felt  in  his 
breathing.  After  coming  up  he  coughed,  and  a  flight  tinge 
of  blood  appeared  in  his  l'pittle.  The  fullnefs  in  his  face,  as 
alfo  the  giddinefs,  occurred  as  in  the  la  ft  experiment.  In 
this  the  bell  did  not  appear  to  admit  fo  much  light  as  in  the 
former  experiment,  although  the  papers  explanatory  of  the 
communication  of  lignals  by  pulling  the  ropes  (which,  for 
precaution,  were  fixed  to  the  infide  of  the  bell)  were  ftill  le¬ 
gible.  With  the  fyringe  one  man  fupplicd  feven  gallons  of 
air  in  a  minute,  and,  ifneceflary,  could  have  fupplied  double 
that  quantity. 

The  following  morning  the  wind  rofe  to  fuch  a  degree  as 
to  break  both  the  cables  and  chains  that  were  attached  to  the 
funken  (hip,  and  of  courfe  interrupted  the  profecution  of 
further  experiments  ;  which,  however,  at  a  future  period, 
Mr,  Healy  hopes  to  refume.  It  is  to  be  wiftied  that  other 
adventurers  will  make  fimilar  attempts,  and  improve  on  the, 
^lint  which  this  trial  affords ;  for,  to  ufe  the  words  of  Seneca^ 

^axet  ominous  art,  ii«ndunj  eft  occupata,  multwro  t\  ilia,  etiam  futuris 

re!i£tvm  eft. 


Ill,  On 
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III.  On  Tainting .  By  Mr.  E.  Dayes,  Painter . 

Essay  VEIL 
0/2  Manner . 

Peculiar  marks  I  bold  to  be  generally,  if  not  always,  defedls;  however 
difficult-  it "may  be  wholly  tp  efcape  them.  .S/V  JoJhua  Reynolds . 

.1.  II E  word  manner  may  be  applied  to  colour,  light  and 
ihade,  and  penciling.  It  is  expreflive  of  certain  peculiar 
marks  that  invariably  characterize  the  works  of  each  indi¬ 
vidual,  as  in  fome  a  bluenefs  in  the  colouring  prevails,  in 
others  a  gray  or  yellow,  while  others  are  diftinguilhed  by  a 
liarfhnefs  in  the  fhadows ;  in.one  the  penciling  is  round,  in 
another  fquare  or  forked.  So  far  is  a  new  manner  from  being 
a  mark  of  genius,  as  fome  affert,  that,  could  perfection  in 
painting  ever  be  attained,  it  would  be  unaccompanied  by  any 
peculiarity  whatever. 

In  that  part  of  our  education  which  is  to  be  obtained  by 
copying,  we  ought  to  be  particularly  careful  that  the  works 
we  copy,  or  the  mailer  we  imitate,  have  a  manner  the  pureft 
and  the  lead  vicious  p'offible  ;  for  we  may  reft  aiTured,  Angu¬ 
larity,  which  in  fome  is  glaringly  abfurd,  will  be  the  firft 
portion  we  fhall  inherit. 

He  who  forms  to  himfelf  a  model  in  a  mafter  will  be  al¬ 
ways  inferior  to  the  archetype :  the  heads  of  all  the  great 
fchools  have  been  fuperior  to  their  imitators.  Nature  rifes 
in  the  fame  degree  over  the  fervile  and  bafe.  M.  Angela 
was  fuperior  to  his  difeipies,  and  that  in  proportion  to  their 
dependent  habit  of  thinking.  The  fame  caufe  placed  Ra¬ 
phael,  Titian,  the  Caracci,  &c.  at  the  head  of  certain  claffes 
of  artifts,  many  of  whom  have  followed  their  mafters  limp- 
ingly  and  awkwardly.  The  fame  baneful  defire  of  imitation 
is  equally  detrimental  to  poets  3  for  the  arts  cannot  be  called 
liberal  in  the  hands  of  thole  who  want  fipirit  to  think  for 
themfelves.  Not  to  acknowledge  the  favours  we  receive 
would  we  illiberal,  but  to  link  under  them  into  a  ftate  of 
•fiavery  is  bafe.  The  wifdom  of  the  world  may  inform,  but 
we  mull  improve  from  ourfelves ;  for  precept  will  do  but 
little  if  the  mind  is  not  fufceptible  of  it 3  the  feed  muft  bq 
fuited  to  the  foil.  The  mind,  like  a  fine  fpring  of  water, 
will  become  more  productive  and  clear  the  more  it  is  ufed. 

Peculiarity  is  what  chiefly  characterizes  the  different  maf¬ 
ters.  We  lay,  for  inftance,  the  manner  of  Raphael  is  drv 
C  9  and 
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and  hard,  thereby  indicating  the  too  violent  difplay  of  out¬ 
line,  the  decifions  and  abrupt  divifions  in  the  fhadows,  with 
the  parts  not  fufficiently  loft  in  their  grounds.  That  of  Spa- 
gniolet  is  forcible,  with  much  red  in  the  flefti ;  while  in  that 
of  Rembrandt  we  expert  little  light,  with  a  glow  of  colour, 
that  may  too  often  be  called  rotten-ripe.-  We  may  further 
obferve  the  dark  manner  of  Guercino  and  the  fil  ver  of  Guido, 
with  many  others  not  neceftary  to  mention.  What  are  thofe 
differences  in  the  various  matters,  but  fo  many  Angularities 
that  characterize  and  diftinguifh  the  individual  ? 

As  perfection  cannot  be  attained,  every  artift,  of  neeefli ty, 
will  have  a  manner;  but  in  proportion  as  he  fucceeds  in  ap¬ 
proaching  perfection  will  his  manner  become  the  more  pure. 
This  he  can  only  hope  to  attain  by  an  extenfive  inquiry,  that 
is,  by  not  flavilhly  tying  himlelf  down  to  the  imitation  of  an 
individual.  He  is  bound  to  fhow  in  his  works  that  he  has 
opinions  of  his  own,  and  that  he  dares  to  think  for  himfelf, 

Raphael's  firft  manner  was  like  that  of  his  matter  Perugino ; 
but  this  he  foon  quitted  for  a  tweeter  mode  of  colour,  which  he 
caught  from  Da  Vinci  and  Bartolomeo,  and  for  a  more  noble 
and  elevated  ftyle,  which  he  acquired  from  M.  Angelo.  Julio 
Romano  imbibed  much  of  the  lire  of  his  matter,  as  did  Rott'o 
and  Prematicio  of  theirs.  The  Caracci  adopted  a  moft  libe¬ 
ral  manner  of  imitation,  founded  on  a  combination  of  the 
excellences  of  all  the  great  fchools,  and  ultimately  produced 
one  entirely  new.  Domenichino,  Guido,  Guercino,  and 
Schidone,  exhibit  in  their  works  but  flight  traces  of  the 
fchool  they  were  formed  in.  Van  Dyck  is  perfectly  original. 
Our  countryman  Reynolds  is  an  example  of  this  liberal  man¬ 
ner  of  imitation.;  we  fee  in  his  works  the  grace  of  Corregio 
and  Pamiegiano  combined  with  the  beauty  and  richnefs  of 
Venetian  colouring,  accompanied  with  the  cblaro-fcuro  of 
the  Flemifh  and  Dutch.  Le  Sueur’s  firft  manner  refembled 
his  matter  Vouet,  which  he  foon  quitted,  and  made  himleif 
fuperior  in  every  part  of  the  prr.  Le  Brim  was  influenced 
by  the  fame  fpirit  of  independence,  and  left  Ids  matter  far 
behind. 


Of  thofe  who  have  been  dettitnte  of  the  pride  of  independ¬ 
ence,  and  have  fallen  into  a  narrow,  confined,  and  illiberal 
kind  of  imitation,  we  will  point  out  a  few.  Guido  was  imi¬ 
tated  by  Si  rani,  Poufiin  by  Verdier,  Paul  Veronefe  by  his 
brothers,  and  Jacomo  Baft  an  by  his  Ions.  Rubens  was  imi¬ 
tated  by  Jacques  Jordans,  who  has  increafed  the  exceffes  of 
his  matter  without  adding  one  perfection  of  his  own.  Rem¬ 
brandt  was  followed  fer vilely  by  Bramer,  Eckhout,  De  Odder, 
&c.  We  might  enumerate  many  others,  which  mutt  occur 
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to  every  one’s  recolle&ion,  whofje  works  pafs  with  the  igno¬ 
rant  for  thofe  of  their  matters.  Perhaps  this  difference  in  the 
works  of  artifts  may  arife  from  the  external  objects  and  their 
images  painted  in  the  eye  of  fome,  not  agreeing  ;  which  may 
alfo  account  for  the  variation  we  obferve  between  the  bulk  or 
altitude  of  bodies  and  their  representations  by  various  artifts. 
This  peculiar  habit  of  feeing  may  conftitute  what  we  call 
manner. 

It  is  certain  too  much  copying,  or  too  great  a  devotion  to 
the  works  of  fome  favourite  matter,  brings  on  a  habit  of  fee¬ 
ing  even  nature  with  his  imperfedtions.  Hence  it  is,  that 
what  is  termed  the  fchools  have  in  the  end  proved  the  ruin 
of  art ;  not  becaufe  they  were  bad,  but  becaufe  weak  men 
have  been  content  with  nature  at  fecond-hand  :  fome  author 
calls  fuch  people  not  nature’s  fons,  but  her  grandfons. 

Before  we  quit  this  part  of  our  effay  we  will  juft  touch  on 
the  manner  of  penciling,  alfo  called  handling.  The  ufe  of  the 
pencil  is  diftinguifhed  into  the  fmooth  or  mellow,  and  the 
expeditious  or  bold.  The  application  of  thofe  manners  mutt, 
in  a  great  degree,  depend  on  the  fize  of  the  picture  to  be 
painted,  alfo  its  fituation  and  fubjedt.  As  far  as  fubjedt  is 
concerned,  the  former  method  beft  applies  to  objedts  in 
themfelves  beautiful;  as  elegant  female  figures,  young  and 
fleek  animals,  paftoral,  and  all  objedts  intended  to  delight. 
The  latter  manner  will  beft  affociate  with  aged,  broken,  and 
irregular  objects,  and  fuch  fcenes  as  are  intended  to  excite 
terrible  emotions.  The  bold  pencil  of  Rubens  is  highly  ad¬ 
mirable,  and  is  a  great  beauty  in  his  pictures ;  while  the 
pencil  of  Van  Dyck  is  more  fort  and  mellow.  Claude  had  a 
fmooth  pencil  fuiting  his  choice  of  fubjedt ;  on  the  contrary, 
Salvator  Rofa  is  bold,  and  well  impatted  with  colour.  The 
pencil  of  Titian  is  a  fine  example  for  the  heroic  in  landfcape, 
or  what  may  be  termed  the  hiftorical  ftyle,  and  which,  as 
mentioned  in  our  firft  effay,  derives  its  name  from  the  dis- 
nity  of  the  objects  of  which  the  pi&ure  is  corn  poled.  Thofe 
are  miftaken  who  imagine  it  derives  its  charadter  from  flight- 
nefs  and  indecifion,  and  who  dignify  their  own  crude  and 
tindiftinguifttable  mattes  with  that  noble  appellation.  The 
pencil  of  Titian  is  firm,  bold,  and  at  the  fame  time  decittve? 
and,  in  the  higher  ftyle  of  landfcape,  mav  be  ottered  as  an 
example  worthy  of  our  attention.  We  (hall  find  mitnberlefs 
examples  in  the  Dutch  fchool  to  diredt  our  hand  in  the  paf¬ 
toral  ;  and  the  pencil  of  voung  Teniers  is,  perhaps,  the  fineft 
in  that  part  of  the  art.  The  pencil  is  not  a  mere  vehicle  for 
laying  on  the  colour,  but  its  motion  muft  exprefs  the  'cha¬ 
racter  of  the  various  objedts  it  may  be  employed  on.  As  in 

&  landfcape 
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lartdfcape  the  Foliage  of  trees,  incrufting  of  the  bark;  on  cat¬ 
tle,  in  reprefenting  hair  and  wool ;  the  character  and  folds  of 
drapery,  the  thinnefs  of  flower?,  &c.  8cc. 

As  well  as  the  manual  pra&ice,  painting  requires,  i.  A 
boldnefs  of  hand  in  the  dead-colouring :  2.  In  the  fecond  co¬ 
louring,  more  circumfpe&ion  and  labour :  and,  3.  Thorough 
patience  and  attention  in  the  retouching  and  finifhing  of  the 
picture.  Thefe  qualities  can  no  more  be  feparated  than 
Venus  and  the  Graces. 

He  who  withes  to  infure  himfelf  a  good  manner  of  pencil¬ 
ing  fhould  avoid  copying  fuch  pictures  as  are  imperfect  in 
that  refpedf ;  for,  if  we  begin  with  a  flovenly  or  bad  one, 
every  ftep  will  plunge  us  deeper  in  error.  But  all  attempts 
at  painting  will  be  vain  if  we  do  not  poffefs  the  power  to  ' 
determine  the  form  at  once,  which  can  only  be  acquired 
through  a  previous  pradfice  in  drawing;  for  on  this  the  clear- 
nefs  as  well  as  the  flrmnefs  of  the  penciling  depends. 

There  are  two  methods  of  preparing  our  picture :  one  is, 
to  draw  in  the  objects  with  their  ground  colour,  carefully 
laying  in  the  fhadows,  dead-colouring  the  lights  folid,  and 
preferring  the  Jhadows  tranfparent  throughout  the  work ;  in 
the  fecond  ftage,  to  correct  the  forms,  and  add  to  the  darks 
where  wanted  ;  and,  thirdly,  after  oiling  out  the  parts,  bring¬ 
ing  the  whole  into  harmony  by  glazing,  fcumbling,  and 
finifhing  with  the  extreme  lights  and  darks.  This  direction 
is  general ;  for,  after  the  lights  and  darks  are  added,  parts 
may  require  to  be  kept  down,  enriched,  & c.,  as  pradfice  mud 
direct.  The  fecond  method  is  to  dead-colour  folidly  through¬ 
out,  and  to  fliiilh  the  fhadows  by  glazing.  The  latter  method 
admits  of  greater  changes  being  made  in  the  work  during  its 
prog  refs  than  the  former. 


%*  In  our  lad  Eflay,  for  W.  Scope,  read  W.  Scrope5 
efq,  of  Gallic  Comb. 


IV.  Experiments  on  the  Colouring  and  Mordant  Property  of 
the  Oxide  of  Molybdena,  By  M.  D.  Jaeger*. 


HE3E  experiments  were  made  with  foliated  molybdena 
of  Altenherg,  in  Saxony’,  prepared  in  the  following  manner  : 

After  having  feparated  the  metal  from  all  quartzy  parts,  it 
was  reduced  into  an  acid  by  long  expofure  to  a  red  heat  in 
an  open  crucible.  This  acid  was  then  difiolved  in  boiling 

From  Scherer’s  AUg-  meines  ‘JeiB'nal  der  Ckemie ,  January  1802. 

water, 
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water*  and  fatnrated  with  potafh.  The  molybdate  of  potafh 
being  foluble  in  a  much  larger  quantity  of  cold  water  thaa 
the  free  molybdic  acid,  this  acid  was  united  to  potafh  with 
a  view  that  a  more  concentrated  folution  of  it  might  be  ap¬ 
plied  to  the  (tuff,  which,  in  regard  to  linen  and  cotton,  is  a 
matter  of  great  importance. 

A.  One  part  of  this  folution  was  diluted  with  ten  or  twelve 
parts  of  rain  water ;  and  a  fhred  of  raw  white  woollen  fluff, 
and  another  of  white  Saxon  kerfeymere,  were  boiled  in  it  fox 
half  an  hour.  The  two  fhreds  affumed  a  grayifh  green  co¬ 
lour.  Both  of  them  were  then  cut  into  fmall  bits,  for  the 
purpofe  of  fubje&ing  them  to  the  following  experiments  : 

Thefe  bits  of  cloth  were  put,  iff.  Into  a  boiling  fo¬ 
lution  of  fulphate  of  zinc  very  much  diluted  :  2d,  A  fimilar 
folution  of  acetite  of  lead  :  3d,  Another  of  fulphate  of  cop¬ 
per  :  4th,  Another  of  tin  in  the  fulphuric  and  muriatic  acids: 
5th,  Another  of  fulphate  of  iron  :  6th,  Of  tin  in  fimple  mu¬ 
riatic  acid  :  7 th.  Another  of  tin  in  acetous  acid  :  8th,  An¬ 
other  of  tin  in  nitro-muriatie  acid  by  muriate  of  ammonia: 
9th,  Into  one  of  cobalt  in  nitric  acid,  rendered  (lightly  mu¬ 
riatic  by  muriate  of  foda  :  10th,  And  into  aqueous  tin£lure 
of  gall-nuts  prepared  cold,  which  communicated  to  woollen 
fluff  boiled  in  it  a  ruffet  colour. 

The  different  pi  eces,  after  being  boiled  for  a  quarter  of  an 
hour  in  folution  of  molybdena,  when  walked  and  dried  ex¬ 
hibited  different  (hades. 

B.  A  (bred  of  white  cotton  cloth  was  immerfed,  cold,  for 
twelve  hours,  in  a  part  of  the  folution  of  molybdate  of  potadi 
much  diluted;  and  it  was  then  removed  to  a  diluted  folution 
of  tin  in  a  mixture  of  the  fulphuric  and  muriatic  acids.  The 
(luff,  which  had  not  changed  its  colour  in  the  folution  of 
rnolybdena,  affumed  a  bright  blue  colour  fomewhat  dirty. 

The  above  two  pieces  of  cloth  which  were  treated  with  the 
lolutions  of  tin  exhibited  this  peculiar  phaenomenon,  that 
on  the  edge,  when  cur,  they  were  of  a  darker  and  purer  blue 
than  externally.  Another  eircumftance,  no  lefs  remarkable, 
is,  that  thefe  colours  experienced  from  the  light  an  effedl  con¬ 
trary  to  that  produced  on  vegetable  colours,  which  lofe  their 
colour  by  expofure  to  the  fun;  while  that  of  molybdena  ac¬ 
quires  a  double  degree  of  intenfity.  The  green  (hades  gene¬ 
rally  paffed  to  blue;  but  after  fome  time  refumed  in  the  (hade, 
or  when  expoied  to  the  moift  atmofphere,  their  primitive 
colour. 

However  fatisfadlory  thefe  refults  might  be,  M.  Jaeger 
carried  his  refearches  Hill  further,  and  endeavoured  to  obtain 
colours  better  defined,  and  brighter;  and  particularly  pure 
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blue  and  green  folutions  of  tin  were  thofe  which  feemed  mo  ft 
likely  to  accomplish  that  end. 

C.  The  folution  of  molybdate  of  potafh  was  mixed,  in 
certain  proportions,  with  pure  folutions  of  tin  in  muriatic 
acid,  diluted  in  cold  rain  water.  Shreds  of  raw  white  wool¬ 
len  huff,  moistened  with  boiling  water,  were  boiled  for  half 
an  hour  in  this  mixture.  The  liquor  was  decompofed,  de¬ 
posited  the  tin  under  the  form  of  a  grayiSh  powder,  and  the 
refiduum  affumed  an  agreeable  blue  colour,  which  was  com¬ 
municated  alfo  to  the  fluff,  but  with  a  Shade  lefs  pure. 

D.  Not  fatisfied  with  this  refult,  M.  Jaeger  tried  to  pre¬ 
pare  the  fluff,  before  it  was  immerfed  in  the  bath  of  molyb- 
dena,  with  different  mordants ;  fuch  as  fulphate  and  acetite 
of  alumine,  diluted  fulphuric  and  muriatic  acid,  acidulous  tar- 
trite  of  potaSh,  and  others  :  but  the  refult  did  not  anfwer  the 
object  he  had  in  view.  He  then  thought  it  neceffary  to 
employ  other  means. 

E.  A  folution  in  excefs  of  molybdate  of  potafh  was  then 
mixed  with  a  faturated  folution  of  tin  ;  the  mixture  was  boiled 
for  half  an  hour  in  a  retort,  and  was  afterwards  left  at  reft 
for  eight  or  ten  days.  After  this  time,  the  liquid,  which  at 
firft  was  of  a  grayifh  blue  colour,  was  found  changed  into  a 
bright  dark  blue,  and  had  deposited  a  large  quantity  of  gray 
oxide  of  tin.  The  liquid  was  decanted,  and  filtered  through 
double  paper. 

i ft,  This  tinCture  communicated  a  bright  blue  colour  to  a 
fhred  of  muflin,  which  had  been  left  in  it  for  a  quarter  of  an 
hour  after  it  had  been  diluted  in  two  parts  of  water. 

2d,  A  fhred  of  raw  white  woollen  fluff'  was  fo  Slrongly  co¬ 
loured  by  this  tinCture,  that  after  ebullition  for  half  an  hour 
it  came  out  dyed  of  a  pure  faturated  blue  colour. 

As  the  tinCture  did  not  appear  to  be  exhaufted  of  colour, 
there  were  boiled  in  it  for  half  an  hour,  each  after  the  other, 

3d,  A  Hired  of  woollen  fluff. 

4th,  A  fhred  of  the  fame  kind.  The  two  fhreds  acquired 
a  blue  colour,  decreafing  in  intenfity. 

To  afcertain  how  far  the  blue  colour  of  the  woollen  cloth 
could  be  fixed,  a  fhred  of  fluff  was  boiled  for  an  hour  in  one 
part  of  blue  tindlure  diluted  with  half  a  part  of  water.  Its 
colour  was  not  darker  than  that  of  No.  2. 

The  dyed  flired  wa3  then  cut  into  two  parts,  and  one  of 
them  was  boiled  for  a  quarter  of  an  hour  in  the  fame  tinc¬ 
ture,  to  which  a  little  of  the  Solution  of  tin  had  been  added. 
Its  colour  this  time  was  more  intenfe. 

The  colour  in  thefe  experiments  had  diflributed  itfelf  per¬ 
fectly,  and  had  united  in  fo  intimate  a  maimer  with  the  fibres 
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of  the  wool,  that  the  fluff  had  all  the  appearance  of  wool  dyed 
with  indigo.  After  this  fuccefs,  M.  Jaeger  endeavoured  to 
unite  the  colour  of  molyhdena  with  other  vegetable  colours, 
and  to  tranfport  it  in  that  hate  to  fluffs.  The  refults  of  this 
labour  were  as  follow  : 

F.  Different  fhreds  of  woollen  cloth,  to  which  a  greater  or 
kfs  blue  colour  had  been  communicated  by  tin&ure  of  mo- 
lybdena,  were  boiled  for  half  an  hour  in  a  cold  aqueous  in- 
f'ufion  of  quercitron  bark.  They  acquired  different  tirades  of 
green,  but  which  did  not  poffcefs  all  the  purity  and  uniformity 
which  could  have  been  wifhed.  He  therefore  thought  that 
it  would  be  necefTary  to  change  a  little  his  procefs. 

G.  Different  fhreds  of  woollen  fluff  were  boiled  for  a  longer 
or  fhorter  time  in  an  infufion  of  quercitron  bark,  with  a  view 
to  communicate  to  them  different  fhades  of  yellow.  The 
quantity  of  blue  tin&ure  neceffary  for  each  {hade  of  yellow, 
beginning  with  the  weakeft,  was  added  to  the  infufion,  which 
was  in  a  great  part  exhaufted.  In  this  manner,  fhades  of 
green,  not  inferior  in  beauty  to  Saxon  green,  were  obtained 
by  an  ebullition  of  half  an  hour. 

*  U.  In  other  experiments,  fometimes  the  blue  findlure  and 
fometimes  the  molybdate  of  potafli  was  tried,  either  by  com¬ 
bination  with  vegetable  colours,  or  alone,  as  mordants  or  mo¬ 
difiers.  The  refults  in  general  were  very  fatisfadtory.  Several 
of  the  colours  thus  obtained  were  fo  fixed  and  unalterable  in 
the  fun  and  air,  and  by  flrong  acids,  that  no  other  colour 
could  be  compared  with  them  in  this  refpedt. 

M.  Jaeger  terminates  his  interefling  labour  by  announcing 
a  black  colour,  furniflied  to  him  by  a  compofition  of  molyb¬ 
date  of  potafli,  acetite  of  alumine,  and  logwood.  This  black 
having  been  tried,  in  regard  to  durability,  as  compared  with 
common  black,  by  boiling  both  for  a  quarter  of  an  hour  in 
diluted  fulphuric  acid,  that  of  molyhdena  was  fcarcely  changed, 
while  the  other  loft  its  colour  entirely,  and  palled  to  a  burnt 
yellow. 

The  author  adds  alfo,  that  the  blue  tindture  of  molyhdena, 
evaporated  in  a  gentle  heat,  furmfhed  a  very  fine  blue,  folu- 
ble  in  water,  which  might  be  ufed  for  writing,  and  even  for 
painting,  in  the  fame  manner  as  any  other  colouring  juice. 

It  appears  from  thefe  experiments  that  molyhdena  may  be¬ 
come  a  verv  valuable  colourins1  matter  in  the  art  of  dyeing. 
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V.  Remarks  on  the  prefent  State  of  Aerojlatlon .  By 

Mr.  G.  J.  Wright. 

_  [Concluded  from  p.  346  of  our  laft  Volume.] 

THE  machine  being  conflru&ed,  it  only  remains  to  fill 
it  with  inflammable  air  (hydrogen  gas).  The  ufual  method 
of  procuring  inflammable  air  is  by  the  folution  of  iron  in  ful- 
phuric  acid  or  common  oil  of  vitriol :  for  this  purpofe  a 
number  *  of  air-tight  cafks  are  difpofed  in  circles  of  ten  or 
twelve  in  each  circle.  The  cafks  compofing  one  circle  com¬ 
municate,  by  their  individual  tubes,  to  one  centre  cafk  con¬ 
taining  water,  whofe  height  muft  be  fuch  as  that  the  orifice 
of  each  tin  tube  fhould  be  fome  inches  under  the  fluid  f .  The 
centre  cafks  (or  coolers ,  as  they  are  technically  termed)  are 
the  only  ones  immediately  connected  with  the  balloon,  and 
that  by  varnifhed  filken  tubes  proceeding  from  their  fum- 
mits  :  there  muff  alfo  be  a  fecond  orifice  in  the  head  of  each 
cafk  compofing  the  circles ;  each  fuch  orifice  being  for  the 
purpofe  of  introducing  the  ingredients,  and  provided  alfo  with 
an  air-tight  plug.  The  iron  (of  which  the  turnings  from  the 
boring  of  cannon  are  reckoned  the  beft)  being  placed  in  the 
cafks,  the  diluted  acid  J  (having  been  previoufly  well  mixed 
in  a  feparate  veflel  purpofely  provided)  is  to  be  poured  upon 
it,  flopping  up  the  orifice  with  the  plug  as  foon  as  the  fmell 
of  the  gas  is  perceived  :  the  quantity  of  acid  firft  put  into 
each  cafk  mull  be  half  the  requifite  proportion  for  the  weight 
of  iron  therein  contained ;  and  this  rule  mull  be  obferved 
throughout  the  whole  number  of  cafks,  fo  that  on  the  fecond 
fubfequent  addition  the  aggregate  quantity  of  gas  fliall  be 
produced  §. 

'  l  '  £;  ::  '  '  -  The 

This  was  the  method  adopted  by  Mr.  Garnerin  ;  but  its  complexity- 
renders  it  very  exceptionable,  as  in  other  experiments  two  or  three  cafks 
have  been  made  to  anfwtr  all  that  he  effects  with  thirty,  and  in  much  lefs 
time. 

Without  this  precaution  the  inflammable  air  is  liable  to  carry  along 
with  it  fome  of  the  acid  in  a  vaporous  ftate,  which  in  one  inftance  became 
gradually  condenfed  in  the  balloon  when  arrived  to  a  colder  region,  de- 
luging  the  aeronaut  with  fome  quarts  of  this  acidulous  liquor. 

f  It  is  necelfary  to  dilute  the  acid  in  a  feparate  veffel,  not  merely  on 
account  of  the  great  difference  in  the  refpeftive  gravities  of  rhe  acid  and 
water,  which  renders  birring  neceffary,  hut  alfo  on  account  ©f  the  great 
quantity  of  heat  liberated,  which  is  fufficient  to  occafion  ebullition  in  fome 
inltances,  and  might  derange  the  apparatus. 

§  I  his  is  the  method  adopted  by  fome  experimenters;  but  a  more  ex¬ 
pedient  one  deferves  to  fuperfede  it;  efpecially  as  by  nearly  the  like  and 
undermentioned  procefs  Meffrs.  Baldwin,  Sadler,  and  Lunardi,  fuccefs* 
fully  inflated  their  machine  in  two  hours, 
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The  iron  muft  be  particularly  attended  to  to  infure  fuo 
cefs ;  whatever  is  rufty  is  not  only  not  ferviceable.,  but  atftu- 

ally  injurious,  by  generating  hydro-carbonate,  a  gas  fpecifi- 

cally 

-* 

The  quantity  of  hydrogen  gas  developed  during  the  a&ion  of  diluted 
fulphuric  acid  upon  iron,  varies  not  only  according  to  the  ftrength  of  .the 
acid,  but  the  quality  of  the  iron  employed.  Dr.  Prieftley.  (Experiments 
and  Obfervations  on  Air,  vol.  vi.)  found  that  annealed  caft  iron  invariably 
afforded  more  inflammable  air  than  iron  which  had  not  undergone  that 
procefs ;  the  difference  being  nearly  r-8th.  Thus  iron  turnings,  as  being 
in  fome  degree  annealed,  gave  coniiderably  more  air  than  only  caff  non, 
yet  lefs  than  iron  nails  pertedlly  annealed.  Mr.  Cavendifh  alio  obtained 
from  an  ounce  of  zinc  356  ounce  meafures  of  inflammable  air  ;  from  the 
fame  quantity  of  iron  412  meafures;  while  tin  afforded  him  only  half  the 
quantity  yielded  by  iron.  Suppofing  then  we  are  about  to  inflate  a  bal¬ 
loon  of  30  feet  diameter,  it  will  require,  agreeably  to  Mr.  Cavendifh’s  ex¬ 
periments,  about  two  ounces  and  a  half  of  iron  for  each  cumc  foot  of  in¬ 
flammable  air,  or  2200  pounds  of  iron  to  be  diffolved  in  older  to  com¬ 
pletely  fill  the  machine  ;  and  to  produce  this  folution  there  will  altogether 
be  required  an  equal  weight  of  concentrated  oil  of  vitriol,  and  fix  times 
this  weight  of  water.  But  completely  filling  a  balloon  before  its  afee-nfion 
is  ufelefsj  becaufe  the  denfity  of  the  furrounding  medium,  immediately 
decreafing,  will  caule  an  equally  premature  expan fion  of  the  gas,  and  in¬ 
quire  its  eficape  even  before  it  attains  1000  yards  height :  the  proportional 
product,  therefore,  of  2000  pounds  of  metal  will  be  as  much  as  may  with 
propriety  be  applied  to  a  machine  of  30  feet  diameter. 

Having  proceeded  according  to  the  rules  hereafter  laid  down  for  afeer- 
taining  die  requifite  quantity  of  materials  agreeably  to  their  relpedtive 
purity,  provide  next  two  large  cylindrical  wooden  vellels  open  at  the  top, 
and  fhaped  as  inverted  truncated  cones,  each  veffel  capable  of  containing 
about  1000  gallons,  fo  that  the  two  may  hold  in  the  fequel  the  whole 
quantity  of  materials.  In  each  of  thefe  veffels  difpofe  planes  of  lattice  or 
bafktt-wovk,  at  intervals  of  fix  or  eight  inches  above  each  other  (their 
diameters  corresponding  to  the  diameter  .of  the  part  of  the  veffel  each 
plane  is  to  reft  upon),  adding  a  fufficient  number  of  them  till  within  a 
foot  of  the  furface  at  which  the  diluted  acid  will  ftand  when  the  w hoi's 
quantity  fhall  have  been  added.  The  u(e  of  thefe  planes  is  for  dividing 
the  iron  into  many  portions,  fo  as  to  expofe  as  large  a  furface  as  poffible  t© 
the  a  diion  of  the  acid  ;  the  weight  of  iron,  fuppofing  the  veffel  to  contain 
ten  of  thefe  planes,  will  be  too  pounds  upon  each;  which  weight  will 
fuffice  for  keeping  them  fteadv,  without  having  recourfe  to  other  methods 
of  fixing  them  to  the  veffel  itfelf ;  while  the  gas  will  eafily,  find  a  paffage 
lor  itfelf  from  the  lower  through  the  fuperior  planes  by  the  interftices  in 
the  bafket-vvork. 

Having  thus  difpofed  of  the  iron  fo  as  that  the  two  veffels  fhall  contain 
their  fpecific  proportion,  amounting  together  to  the  whole  of  the  required 
quantity,  provide  for  each  veffel  an  appropriate  Dead,  of  fomewhat  lefs 
diameter  than  its  upper  rim,  that  when  fixed  therein  it  may  reft  an  inch 
or  two  below  the  level  of  the  fame,  in  order  that  a  thin  ftratum  of  water 
may  lie  over  the  whole  furface,  and  render  the  head  completely  tight. 
From  the  centre  of  the  head  muft  proceed  a  cylindrical  tube  of  tin  fix 
inches  in  diameter  and  one  foot  in  height;  whence  forming  a  right  angle 
jt  fhould  proceed  about  fix  feet,  and  then  defeend  by  an  obtufe  angle  whole 
extremity  fhould  terminate  in  an  afeending  nook,  converging  till  its  ex- 
c  t  feme 
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caily  heavier  than  even  common  air.  It  muft  be  alfo  totally 
devoid  of  greafe,  as  the  frnalleft  ftratum  of  greafy  matter  will 
effectually  lecure  the  iron  from  being  attacked  by  the  acid. 

To 

trcire  orifice  be  climinifhed  to  an  inch  diameter*,  and  in  fuch  a  dire&ion 
as  eafily  to  be  placed  under,  and  fix  or  eight  inches  below,  the  bale  of  the 
inverted  funnel  of  the  refervoir.  Befides  this  central  tube  there  muft  be 
a  lateral  one  of  an  inch  diameter  and  fix  inches  in  height,  provided  with 
an  ait -tight  wooden  ftopper.  Through  the  head  muft  alfo  be  fixed  a  glafs 
or  pewter  tube  bent  to  form  an  inverted  fyphon,  the  fhorter  leg  of  which 
muft  be  placed  fo  as  to  be  included  in  the  veflel,  while  the  longer  leg 
(of  two  feet  in  length)  will  remain  on  the  outfide.  A  third  veflel  muft 
alio  be  provided,  as  a  refervoir  or  cooler,  capable  of  holding  from  200  to 
300  gallons,  open  at  top,  yet  not  more  than  three  feet  deep.  Acrofs  its 
diameter,  and  eight  or  ten  inches  below  its  upper  rim,  fix  two  ftrong 
wooden  bars  as  fupports,  to  which  fix  an  inverted  wooden  funnel  (the 
safe  of  which  muft  not  be  lefs  than  two  feet  diameter)  whofe  upper  part 
mould  end  in  a  tube,  round  which  the  varnifhed  fiiken  tube  immediately 
connected  with  the  balloon  is  to  be  faftened.  After  properly  fixing  the 
inverted  funnel,  provide  a  fquare  wooden  tube,  and  fix  it  to  the  infide  of 
the  refervoir  fo  as  to  reach  within  fix  inches  of  its  bottom,  while  its  upper 
orifice  ihould  ftand  at  lead  a  foot  higher  than  the  furface  of  the  water 
therein.  This  being  done,  and  the  extremities  of  the  large  tin  tubes  being 
properly  placed  under  the  inverted  funnel,  begin  with  pouring  feveral 
gallons  of  cream  of  lime  (made  by  flaking  quicklime  in  water,  a  gallon  of 
fluid  to  two  pounds  of  lime)  into  the  refervoir;  then  gradually  fill  the 
lame  With  water  till  within  an  inch  or  two  of  the  top.  In  the  next  place, 
pour  through  the  inverted  fyphon  of  each  tub  a  mixture  of  one  part  acid 
and  fix  of  water,  while  an  alliftant  handing  over  the  finall  lateral  tin  tube 
(now  open)  replaces  the  plug  in  the  fame  as  foon  as  the  fmell  of  the  hy¬ 
drogen  gas  is  perceived,  indicating  that  the  atmofpheric  air  is  now  all  ex- 
*  polled  from  the  tub.  And.  thus  muft  the  workmen  proceed,  pouring  the 
diluted  acid  into  the  tubs  through  the  fyphons  rill  fuch  time  as  the  required 
quantity  for  each  veflel  (/.  e.  1000  pounds  of  acid,  arid  6000  pounds,  or 
75°  gallons,  of  water)  has  been  added;  the  column  of  fluid  retained  in 
the  fhorter  leg  of  the  fyphon  forming  a  ftopper,  whereby  any  efcape  of  gas 
at  this  aperture  is  prevented. 

A  feparate  alliftant  muft  in  the  mean  time  attend  the  pneumatic  cooler 
to  renew  the  water  therein,  which  will  be  at  intervals  faturated  with  all 
the  matter  it  can  abforb  from  the  gas;  he  muft  therefore  occafionally  dis¬ 
place  this  water  by  pouring  frefh  quantities  down  the  fquare  wooden  tube 
tor  the  purpole,  which  will  caule  the  faturated  fluid  to  flow  over  the  top 
of  the  veflel,  and  in  doing  the  fame  muft,  for  every  frefh  addition  of  water, 
add  a  proportionate  quantity  of  the  cream  of  lime.  During  the  whole  of 
tlie  experiment  the  water  in  the  cooler  muft  be  ftirred  with  a  wooden  rod, 
that  the  unfaturated  lime  (continually  tending  to  precipitate  itfelf )  may 
be  perpetually  brought  into  contact  with  the  gas ;  while,  the  more  frequent 
the  renewal  of  the  water  in  the  refervoir,  and  the  larger  the  proportion  of 
frelh  cream  of  lime,  the  lighter  will  the  gas  be  obtained.  Alio,  to  facili- 

*  By  this  contrivance  the  gas  will  iiTue  in  a  continued  ftream,  which  will 
prevent  that  great  agitation  of  the  water  under  the  funnel  which  is  occa¬ 
sioned  by  the  gas  forcing  its  way  through  the  water  in  large  quantities  at 
2  time,  yet  at  intervals  of  feme  diftance,  whereby  much  of  it  is  frequently 

C  3  tate 


%%  On  the  prefent  State  of  Aeroflation. 

To  provide  againft  thefe  two  circumflances,  the  aeronaut 
ought  not  to  omit  fubje&ing  the  iron  turnings  to  the  a<Tion 
of  a  Strong  fire  amidil  carbonaceous  matters,  for  at  leaft  an 
hour,  a  day  or  two  before  his  propofed  ufe  of  them.  The 
thicknefs  of  the  iron  mull  be  alfo  noticed,  as,  under  the  moft 
favourable  circumftances,  the  acid  never  penetrates  it  more 
than  half  an  inch:  therefore  all  the  weight  of  iron  that  re¬ 
mains  over  and  above  a  furface  of  half  an  inch  depth  every 
way,  becomes  ufelefs ;  the  coat  of  newly  formed  oxide  of  iron 
effe6iua!ly  guarding  the  remaining  metal  from  folution :  for 
want  of  attending  to  this  circumftance,  the  quantity  of  metal 
has  frequently  proved  deficient  to  the  end  propofed,  to  the 
great  disappointment  of  the  experimenter. 

Alfo  where  the  public  have  to  rely  on  the  good  faith  of  the 
exhibiter,  he  ought  to  try  the  ftrepgth  of  his  acid  previous  to 
employing  it;  and  this,  not  by  the  ordinary  methods  ot  Spe¬ 
cific  gravity,  nor  the  quantity  of  alkali  it  will  Saturate*,  but 
by  the  a&u^l  procefs,  in  the  Small  way,  of  what  he  propofes. 
to  perform  on  the  day  of  afcent :  by  thefe  means  he  cannot 
fail  of  Succeeding. 

But  the  above  is  not  the  only  method  of  procuring  inflam¬ 
mable  air  T  2  the  palling  of  water  over  red-hot  metals  is  fol¬ 
iate  the  entrance  of  the  inflammable  air  into  the  balloon,  the  varniihed 
Silken  tube,  proceeding  from  the  inverted  funnel,  mu  ft  rather  afcend  than 
otherwife  in  its  courfe  to  the  balloon,  which  may  be  eaftly  managed  by 
Supporting  it  along  a  ladder  having  a  gentle  inclination  upwards.  I  appre¬ 
hend  the  coft  of  the  larger  tubs  of  jooo  gallons  each  will  be  lefs  expenfive 
than  to  have  recourfe  to  twenty  or  thirty  butts  for  the  purpole;  which,  by 
dividing  the  procefs,  caufes  greater  apprehensions  for  failure  with  refpebt 
to  the  tightnefs  of  So  many  veffels  and  tubes;  befides  the  inconvenience  of 
having  to  procure  fo  great  a  number  of  calks  for  every  frelh  voyage,  when 
undertaken  as  a  public  exhibition  in  places  far  diftant  from  each  other. 

The  fulphate  of  iron,  the  product  of  the  mutual  action  of  the  acid  and 
iron,  is  a  fubftance  much  tried  in  the  arts  under  the  name  of  green  cop¬ 
peras  :  the  chemift,  dver,  calico-printer,  ink-maker,  refiner,  &c.  have  great 
demand  for  this  article.  It  may  therefore  be  either  difpofed  of,  or  diftilled 
per  fe  to  regain  the  acid  ;  while  the  refiduum,  by  a  further  calcination,  may 
be  converted  into  that  fpecies  of  oxide  known  by  the  name  of  colcothar, 
an  article  much  employed  for  polilhing  glafs  and  metals,  and  alfo  as  a 
pigment. 

'*  We  are  liable  to  miftakesif  we  rely  on  the  Specific  gravity  of  the  acid 
(ufuaily  varying  from  i*6  to  i*S),  which  is  augmented  by  its  containing 
in  folution  neutral  Salts,  efpecially  fulphate  of  potafh  ;  an  adulteration  not 
unfrequently  prabtifed.  The  quantity  of  alkali  required  to  Saturate  a  given 
quantity  of  an  acid,  can  never  detebf  the  abfolute  quantity  of  the  indivi¬ 
dual  acid  vve  are  in  Search  of,  but  only  indicate  the  dpgree  of  acidity  of  the 
whole,  without  any  regard  to  the  Specific  radicals. 

f  Inflammable  air  is  procured  in  many  chemical  operations;  but  it  is 
ufelefs  to  mention  here  any  ptfier  than  Such  as  arc;  a^vantageoufly  appli¬ 
cable  to  aeroftatic  purpoles. 

lowed 
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lowed  by  the  extrication  of  a  large  quantity  of  hydrogen  gas 
from  the  decompofition  of  the  water;  but  the  metal  is  apt  to 
run  to  a  flag  refembling  finery  cinder,  preventing  its  further 
action  upon  the  water,  and  that  before  any  confiderable  pro¬ 
portion  is  decompofed. 

The  diftillation  of  pit-coal  alfo  affords  this  gas,  but  not 
above  one-fourth  lighter  than  atmofpheric  air.  In  obtaining 
it  in  this  way,  a  number  of  receivers  mtift  be  interpofed  be¬ 
tween  the  retort  and  the  balloon,  to  condenfe  the  volatile, 
aqueous,  and  oleaginous  products  of  this  diftillation  *. 

If  a  parachute  is  required,  it  thou  Id  be  conftrudted  fo  as 
when  diftended  to  form  but  a  fmall  fegment  of  a  fphere,  and 
not  a  complete  hemifphere;  as  the  weight  of  this  machine 
is  otherwife  confiderably  inereafed,  without  gaining  much 
in  the  oppoftng  furface.  The  parachute  of  Mr.  Garnerin  is 
particularly  defective  in  a  too  great  extenfion  of  its  diameter; 
an  unnecefiary  addition  to  its  weight  of  a  lining  of  paper  both 
withinfide  and  without ;  the  too  near  approximation  of  the 
bafket  to  the  body  of  the  parachute;  and  efpecially  in  the 
want  of  a  perpendicular  cord  pafling  from  the  car  to  the  centre 
of  the  concave  of  the  umbrella,  by  the  abfence  of  which 
the  velocity  of  the  defeent  is  certain  to  be  very  rapid  before 
the  machine  becomes  at  all  diftended;  whereas,  if  a  cord  were 
thus  difpofed,  the  centre  of  the  parachute  would  be  the  por¬ 
tion  firft  drawn  downwards  by  the  appended  weight,  and  the 
machine  would  be  almoft  immediately  at  its  full  extenfion. 

Having  found,  by  experiment,  the  diameter  required  for 
infuring  fafetyf,  the  further  the  bafket  or  car  is  from  the 
umbrella,  the  ]efs  fear  fhall  we  have  of  an  inverfion  of  the 
whole  from  violent  ofcillations ;  yet  the  longer  the  fpace  be¬ 
tween  the  car  and  the  head  of  the  machine,  the  longer  will 
be  the  fpace  run  through  in  each  vibration  when  once  begun, 
yet  by  fo  much  the  more  will  they  be  fteadier;  and  this 
ought  to  be  attended  to,  as  when  by  the  violence  of  the  ofcil- 

*  During  the  diftillation  of  pit-coal,  water  and  carbonate  of  ammonia 
are  afforded,  together  with  a  pitchy  oil  refembling  tar  5  thefe  will  be  con- 
denfed  in  the  neareft  receivers,  while  the  gafeous  product  (confifijng  of  a 
mixture  of  hydrogen  with  azotic  and  carbonic  acid  gales)  will  proceed  on-f 
ward;  and  which  if  made  to  pal's  through  lime-water  will  be  rendered 
more  pure:  a  pqund  of  coal  will  afford  about  three  cubic  feet  of. inflam¬ 
mable  air,  and  prove  the  eheapeft  method  of  inflation.  Dr.  Pricftley  alfo 
found  that  the  product  of  inflammable  air,  in  all  operat'ons  in  the  dry  way, 
was  always  greater  in  proportion  as  the  fire  had  been  fudd.enly  railed. 

f  Mr.  Baldwin  advifes  the  diameter  J5  feet;  by  which  means,  “  the 
man  weighing  140  pounds  and  the  parachute  10  pounds,  with  3  lurface  of 
150  fquare  feet,  he  would  feel  no  greater  fhopk  than  if  he  had  fallen  from 
the  height  of  fix  feet.”  At  the  Pantheon,  Mr.  Garnerin’s  parachute  was 
announced  as  being  40  feet  ip  diameter,  and  weighing  above  bo  pounds. 
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lations  the  car  became  (in  Garnerin’s  experiment)  on  a  line 
with  the  horizontal  axis  of  the  machine,  (or,  in  other  words, 
the  point  of  fufpenlion,)  the  force  of  gravity,  or  the  gravitating 
power  of  the  weight  in  the  car,  on  the  umbrella,  being  at  that 
crilis  reduced  to  nothing,  the  flighted:  caufe  might  have  car¬ 
ried  the  body  of  the  machine  in  a  lateral  direction,  reverting 
the  concavity  of  the  umbrella,  and  Mr.  Garnerin,  perhaps, 
have  fallen  upon  the  now  convex  yet  internal  portion  of  the 
bag,  and  the  whole  have  defcended  confufedly  together  *. 

S  7  I  fhould 


*  The  umbrella  being  a£ted  upon  in  a  perpendicular  direction  from  the 
car,  if  by  any,  the  moft  trivial  caufe,  the  latter  vibrates  from  the  perpendi¬ 
cular  it  will  draw  the  machine  in  the  fame  inclined  direction  ;  the  car  alfo 
with  its  cords  or  fufpenfion,  now  a&ing  the  part  of  a  pendulum,  will  con¬ 
tinue  to  ofcillate  to  each  fide  till  a  perfedt  equilibrium  is  reflored.  The. 
fpace  of  the  arc  defcribed  in  each  vibration  will  depend  upon  the  didance 
between  the  car  and  the  parachute  conjundlly  with  the  refiftance  afforded 
by  the  latter  to  the  air,  whereby  on  decreafing  the  refiftance  (or,  which 
is  the  fame  thing,  the  furface  of  the  umbrella,)  the  weight  in  the  car  will 
fooner  draw  the  machine  into  the  perpendicular,  and  the  ofcillaticns  con- 
fequently  ceafe  :  thus  a  parachute  whofe  furface  is  fmall  enough  to  obviate 
ofcillations  in  the  middle  regions  (/.  e.  the  half  of  the  ufual  heights  fur- 
mounted  in  aerobatic  experiments,  or  about  5000  feet),  would  be  defec¬ 
tive  for  want  of  furface  to  moderate  the  velocity  of  defcent  when  near  the 
ground,  and  vice  verfa:  if,  therefore,  w*e  can  augment  or  diminifh  at  plea- 
fure  the  furface  and  confequent  refiftance  of  the  parachute  during  its  de¬ 
fcent,  we  fhall  have  attained  the  perfection  of  the  machine. 

Thus  in  Mr.  Garnerin’s  experiment  the  ofcillations  did  not  commence 
till  the  machine  felt  the  increafed  refiftance  of  a  more  denfe  zone  of  the 
atmofphere;  and  having  then  no  means  of  diminifhing  the  fame,  the  vibra¬ 
tions  began,  continued,  and  increafed,  till,  by  arriving  in  a  yet  more  denfe 
region,  a  greater  refiftance  was  oppofed  to  the  ofcillations  of  the  baiket, 
gradually  diminifhing  the  arc  of  the  fame  to  nothing,  this  alfo  being  af- 
fifted  by  a  difcharge  of  ballaft:  from  the  car,  by  which  means  the  weight  of 
the  pendulum  and  its  power  to  fweep  through  a  denfe  atmofphere  were 
conjointly  diminifhed;  for  the  vibration  of  a  pendulum  will  be  in  proportion 
to  its  length ,  and  alfo  to  the  denfity  of  the  medium  through  which  it  is  to  vi¬ 
brate  ;  a  faCt  too  much  overlooked.  There  is  therefore  a  medium  height 
at  which  the  ofcillations  will  be  the  greateft ;  and  the  diftance  of  this  me¬ 
dium  from  the  earth’s  furface  will  vary  with  the  different  bates  of  the  ba¬ 
rometer  at  the  earth  5  or,  in  other  words,  as  the  denfity  at  different  heights. 
Thus,  when  the  altitude  of  an  aeronaut  defeending  by  a  parachute  is  great, 
the  atmofphere  is  there  too  much  rarefied  to  occafion  refiftance  to  the  um¬ 
brella  fufticient  to  allow  of  an  ofeiliation ;  but  when  in  a  lower  zone  a  vi¬ 
bration  has  unfortunately  begun,  the  atmofphere  is  here  too  denfe  to  allow 
©f  that  velocity  of  defcent  which  only  could  have  prevented  the  commence¬ 
ment  of  the  ofcillations,  yet  not  denfe  enough  to  afford  fufticient  refiftance 
to  retard  the  fweep  of  the  bafket ;  while  in  a  yet  more  denfe  region,  nearer 
to  the  furface  of  the  earth,  the  air  affords  fo  much  refiftance  to  the  fwing 
of  the  car,  as  foon  effectually  to  ftop  the  fame,  efpecially  if  the  weight 
therein  could  now  be  diminifhed  by  a  difcharge  of  ballaft  ;  a  faff  evinced 
in  Mr.  Garnerin’s  experiment,  when  he  threw  out  a  quantity  of  ballaft: 
when  near  the  earth  to  moderate  the  fhock  of  his  defcent,  which  imme¬ 
diately 
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I  fhould  propofe  the  parachute  to  be  conflru&ed  of  var- 
nifhed  cambric  muflin  (or  light  linen),  covered  externally 
with  a  netting,  the  mefhes  of  which  fhould  converge  fmaller 
as  they  approach  the  central  portion  of  the  machine ;  obferv- 
ing  alfo  to  fix  the  netting  on  the  furface  by  fewing  it  down 
upon  various  parts  of  the  fame.  The  diameter  of  the  para¬ 
chute  (forming  only  a  fmall  fegment  of  a  fphere),  when  ex¬ 
tended,  not  to  exceed  twenty  feet.  The  central  aperture  of 
the  umbrella  (to  allow  the  efcape  of  the  air  through,  as  the 
1  machine  defcends),  not  lefs  than  three  feet  in  diameter,  and 
provided  with  a  {butter  moving  upon  a  hinge  and  opening 
inwards  *  ;  furnifhed  alfo  with  a  cord  hiding  over  a  fingle 
pulley  to  (hut  the  aperture,  and  a  fecond  cord  to  open  the 
fame  (each  cord  reaching  to  the  car),  thus  fubjedting  the 
{flutter  to  the  will  of  the  aeronaut.  By  this  mechanifm  the 
flupefying  vibrations  of  the  car  may  be  moderated,  if  not 
wholly  prevented,  by  drawing  down  the  {flutter  fo  as  to  fully 
expofe  the  aperture,  whereby  the  refiftance  of  the  parachute 
to  the  atmofphere  being  leffened  by  all  this  diminution  of  its 
oppofing  furface,  the  gravitating  power  of  the  appended  weight 
(tending  to  draw  the  body  of  the  machine  continually  in  the 
perpendicular)  will  have  proportionally  a  greater  effedf :  the 
defcent  in  the  interim  will  be  alfo  relatively  more  rapid;  but 
this  may  be  checked  in  a  moment  by  clofmg  the  orifice,  efpe- 
cially  when  near  the  furface  of  the  earth  f. 

A  ftrong  cord  fhould  proceed  perpendicularly  from  the 
centre  of  the  car  to  a  point  formed  by  the  convergence  of  a 
number  of  cords  proceeding  from  the  fecond  ring  of  wicker¬ 
work,  the  effect  of  which  would  be  an  immediate  extenfion 
of  the  parachute  to  its  full  diameter  at  the  inftant  of  defcent, 
as  before  adverted  to.  Alfo,  and  laltly,  a  third  hoop  of 
wicker-work,  of  fix  or  eight  feet  diameter,  fixed  in  the  in¬ 
ternal  concave  of  the  umbrella,  to  fecure  againd  any  acci¬ 
dental  collapfe  of  the  fides  before  the  machine  has  become 

diately  reftored  the  machine  to  its  perpendicular  fituation,  but  for  which 
he  could  not  account.  An  attempt  to  obviat®  thefe  inconveniences  is  the 
objeft  of  the  valve  of  the  parachute  mentioned  hereafter. 

*  This  aperture,  or,  more  properly,  valve,  of  the  parachute,  may  be 
conftrudted  either  of  clofe  wicker-work,  or  varnilhed  linen  ftrengthened 
by  a  piece  of  netting  externally,  and  fixed  to  a  ring  of  wicker-work  adapted 
to  clofe  the  diameter  of  the  fecond  ring  of  wicker-work,  to  which  are  fixed 
the  pieces  of  varnilhed  linen  compofing  the  concave  'umbrella.  This  latter 
circle  is  independent  of  the  third  hoop  of  wicker-work  of  fix  or  eight  feet 
diameter,  afterwards  mentioned,  whole  ufe  is  to  prevent  a  collapfe  of  the 
fides  of  the  machine. 

+  By  an  enlargement  of  the  diameter  of  the  valve,  this  diminution  of 
furface  might  be  carried  to  fuch  extent  as  to  infure  a  fade  -defcent  by  the 
parachute  even  in  the  mod  tempeftuous  weather. 

diflenddi 
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cMended  by  its  preflure  on  the  cylinder  of  air  immediately 
beneath  it. 

With  refpedl  to  the  probability  of  uire&ing  aeroftatic  ma¬ 
chines  *,  we  may  infer  it  to  be  polfible,  although  the  methods 
hitherto  tried  have  been  inadequate;  perhaps  becaufe  they 
were  not  fufficiently  powerful ;  as,  to  expedl  to  make  fo  large 
a  body  as  a  balloon  to  vary  from  the  wind  by  the  impulfion 
of  an  oar  of  fix  or  eight  feet  in  length  and  one  or  two  in 
breadth  (and  that  by  only  endeavouring  to  draw  the  car  out 
of  the  perpendicular),  is  to  expert,  by  means  of  a  boat’s  oar, 
to  impel  a  fhip  of  burthen.  Oars  are  doubtlefs  the  moft  likely 
means  to  effect  this  purpofe,  if  they  were  of  dimenfions  pro¬ 
portionate  to  the  effects  they  are  wifhed  to  produce  f.  The 
addition  of  fails,  where  any  variation  from  the  wind  is  cle¬ 
ared,  will  prove  injurious  till  we  have  attained  a  method 
(perhaps  only  to  be  accomplifhed  by  oars)  of  keeping  the 
fame  point  of  the  balloon  continually  in  a  given  direction. 
Yet  I  doubt  not  but  thefe  alfo  might  prove  of  great  fervice  in 
quick  difpatches  by  water;  as,  for  inftance,  where  it  is  re¬ 
quired  to  pafs  a  fortrefs  or  fleet  for  the  fuccour  of  a  befieged 
town,  or  convey  difpatches  thereto  :  a  fmall  balloon,  of  ten  or 
twelve  feet  diameter,  provided  with  fails  to  expofe  a  large  fur- 

*  ’Tis  a  matter  of  furprife,  that  the  various  hints  for  directing  balloons 
•appear  tp  lie  dormant  with  their  projectors,  who  feern  indifpofed  to  make 
any  attempts  to  carry  their  plans  into  execution  :  thus  the  inventions  of 
profcffor  Danzel  (Philofophical  Magazine,  vol.  iv. ),  aifo  of  Martin,  and 
the  propofals  for  performing  the  lame  by  means  of  eagles  trained  for  the 
purpofe ;  or  by  a  reverted  parachute  to  retard  the  direCt  progrefs  of  the 
balloon,  whereby  Ids  power  will  be  neceflary  to  impel  it  in  a  lateral  di¬ 
rection  ;  all  thele  plans  remain  obfolete  and  unpraCtifed  from  the  time  of 
their  fuggeftion, 

i*  According  to  the  prefent  mode  of  rowing  balloons  from  the  car, 
whatever  deviation  is  made  may  be  compared  to  the  lee-way  of  a  fhip  at 
lea;  the  power  being  applied  fo  as  merely  to  prevent  at  a  certain  inftant 
the  car  from  following  the  balloon,  which  will  therefore  be  impelled, 
during  that  Ihort  interval,  in  a  barely  diagonal  direction  amounting  per¬ 
haps,  in  the  end  of  the  voyage,  to  fcarcely  half  a  point  from  the  wind. 
For  oars  to  produce  their  full  effeCt  they  fhould  be  not  lefs  than  twenty 
feet  long,  and  three  in  width  at  their  extremities ;  while  the  roweis  fhould 
be  feated  one  on  each  fide  of  the  machine  in  appropriate  cars  attached  to  the 
body  of  the  balloon,  and  nearly  on  a  line  with  its  equator:  this  might  eafily 
be  praCtifed  with  a  balloon  capable  of  carrying  four  perfons  and  ballad  ; 
the  greater  weight  in  the  car  below  the  machine,  containing  two  travellers 
with  ballad,  being  diffident  to  keep  the  whole  apparatus  in  a  beady  pod- 
don,  and  that  more  efpecially  if  the  fame  be  fulpended  at  a  condderable 
didance  beneath  the  balloon.  The  oars  recommended  (being  made  of  only 
varn iflied  linen  dretched  over  netting  fixed  to  arms  of  pliable  wood)  might 
be  eafily  worked,  if  a  projecting  ftaffof  wopcl  were  attached  to  each  lateral 
oar,  fo  as  to  form  at  its  extremity  a  fulcrum  whereon  to  reft  the  oar  at  eight 
or  ten ‘feet  di  dance  from  the  rower. 
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'face  to  the  wind,  being  attached  by  a  long  rope  to  a  boat, 
would  outftrip  the  quickeft  veflel,  and  might  alfo  be  made  to 
deviate  from  the  courfeof  the  wind  ;  as  the  water  would  form 
a  counler-refifting  medium,  the  want  of  which  in  air-balloons 
occafions  the  difficulty  of  fleering  them,  A  fail-balloon  fimilar 
to  the  above  might  alfo  be  advantageoufly  attached  to  a  land- 
carriage  ;  namely,  by  increafmg  the  capacity  of  the  balloon  fo 
that  its  power  of  afcenfion  being  nearly  equal  to  the  weight  of 
the  appended  carriage,  the  latter  would  be  drawn  along  by 
the  impulfion  of  the  wind  again!!  the  balloon  and  fails,  while 
the  fridtion  over  the  ground,  by  the  fmall  overplus  weight, 
may  be  reafonably  expedfed  to  afford  a  refiftance  fufficicnt  to 
guide  the  machine,  and  allow  of  a  deviation  in  the  carriage  of 
at  lead  eight  points  from  the  courfe  of  the  wind  *. 

To  whatever  degree  of  perfedfion  aerial  navigation  may 
attain,  the  limits  to  which  a  traveller  might  foar  will  for  ever 
be  confined  to  but  a  fmall  di  fiance,  even  fuppofing  that  man 
could  exift  in  any  ftation  of  the  aerial  regions  however  ele¬ 
vated.  The  denfity  of  the  atmofphere  decreafing  in  a  geo¬ 
metrical  proportion,  it  will  be  found  that,  if  a  fphere  of  fheet 
copper  of  half  a  pound  to  the  fquare  foot,  were  conftrudted 
of  equal  diameter  with  our  earth  ( =  7920  miles),  and  totally 
exhaufted  of  its  inclofed  air,  fuch  a  globe  would  attain  its 
equilibrium  at  70^047346  miles  diftance  from  the  furface  of 
the  earth;  nor  would  it  attain  a  greater  elevation,  although 
its  power  of  afcenfion  at  the  inftant  of  departure  would  be 
equal  to  2871691637967270771712  pounds. 

The  application  of  aeroflatic  machines  to  the  advancement 
of  our  knowledge  of  the  various  phenomena  in  meteorology, 
ftands  prominent,  as  the,  perhaps,  only  means  of  maturing 
our  acquaintance  with  caufes  yet  known  only  by  their  efFedts. 
Their  ufe  will  alfo  be  indicated  in  many  urgent  cafes  where 
other  means  of  conveyance  might  fall  fhort.  At  the  fame 
time  I  conclude  with  remarking,  that  the  hitherto  unfuccefs- 

A  land  carriage  to  be  moved  by  the  wind  is  not  p  new  contrivance  : 
a  machine  of  this  kind,  rigged  in  all  refpefts  like  a  Hoop,  ufed  occasionally 
to  be  experimented  upon  on  Barham  Downs,  near  Canterbury  :  the  car¬ 
riage  being  of  a  light  conlftruftion,  and  containing  two  perfons,  was  found 
capable  of  running  a  mile  in  three  minutes  and  a  half,  upon  level  ground 
and  with  a  fair  wind.  Whether  it  could  furmo'unt  the  occafional  irregu¬ 
larities  of  a  common  road,  or  deviate  in  any  meafure  from  the  wind,  1  do 
not  now  recoil  eft. 

f  If  metallic  aeroftat?  were  ever  to  be  con  ft  rafted  agreeably  to  the  fcheme 
of  the  jefuit  Francis  Lana,  means  might  be  found  to  cxhaufl  them:  but 
to  prevent  their  being  crufhed  together  by  the  preffure  of  the  atmofphere 
would  be  more  difficult  to  accompliffi  J 

fu! 


2  8  On  the  prefent  State  of  Aerojiation, 

ful  attempts  to  render  aerial  navigation  of  fervice  to  man- 
mind,  ought  to  be  no  argument  for  canting  it  to  be  difcoiin- 
tenanced  by  men  of  feme,  or  prohibited  by  civil  authority  .; 
as  experiments  in  any  art,  however  multiplied,  if  not  well 
advifed  and  conducted,  cannot  be  expected  to  fulfil  the  erro¬ 
neous  expectations  of  their  projectors. 

To  affift  the  artift  in  conftru&ing  his  aerobatic  apparatus, 
it  may  not  be  arnifs  to  fubjoin  the  following  data  : — The  dia¬ 
meter  is  to  the  circumference  of  a  fphere  as  i  to  3*,  or  as 
I  to  3’T4t<5.  The  circumference  multiplied  by  the  diameter 
gives  the  furface  of  the  fphere  infquare  dimenfions,  and  i-6th 
of  the  furface  multiplied  by  the  diameter,  or  the  cube  of  the 
diameter  multiplied  by  0*5236,  gives  the  capacity  or  folid 
contents  in  cubic  meaiure.  By  the  weight  of  a  fquare  foot 
of  the  envelope  may  be  found  the  weight  of  the  whole  bag, 
allowing  for  the  feams ;  and  to  find  the  power  of  afcenfion, 
fubtraCt  the  weight  of  the  bag  and  inclofed  air  from  the 
weight  of  an  equal  bulk  of  atmofpheric  air  *,  and  the  quo¬ 
tient  will  give  the  power  which  the  balloon  will  exert  to  rife, 
which  (during  its  afcent)  will  decreafe  till  the  equilibrium 
between  the  two  is  reftored  ;  and  this  point  may  be  nearly 
afeertained  by  recollecting  that  the  denfity  of  the  atmofphere 
decreafes  in  the  geometrical  ratio,  and  is  reduced  to  half  an 
atmofphere  at  three  miles  and  a.  half  from  the  earth's  fur¬ 
face  f.  If  a  balloon  with  its  annexed  apparatus  weighs  there¬ 
fore,  at  the  inftant  of  afcent,  but  half  an  equal  bulk  of  com¬ 
mon  air,  it  will  rife  to  three  miles  and  a  half  perpendicular 
height ;  but,  as  the  denfity  of  the  inflammable  air  decreafes 
alfo  in  the  ratio  of  the  diminifhing  preflfure  of  the  furround- 


*  A  cubic  foot  of  water  weighs  1000  ounces  avoirdupoife  :  and  as  the 
denfity  of  air  to  water  is  as  1  to  800,  this  will  be  ii  ounce  for  every  cubic 
foot  of  atmofpheric  air  :  the  weight  of  inflammable  air  varies  according  to 
its  purity,  fo  as  to  be  even  17  times  lighter  than  common  air  ;  but  in  the 
grols  way,  for  aeroftatic  purpofes  we  muft  not  expedt  to  obtain  it  more 
than  eight  or  ten  times  lighter  than  atmofpheric  air. 
f  Agreeably  to  the  annexed  table  : 
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28 
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Ing  air,  fo  if  the  balloon  were  originally  but  a  quarter  full 
(by  which  means  room  would  be  left  for  this  fubfequent  ex¬ 
panlion  of  the  gas),  the  machine  would  mo&tnt  proportionally 
higher  than  the  three  miles  ana  a  half,  by  as  much  more  as 
the  relative  denlity  of  the  gas  is  become  lefs.  Thus,  if,  as  is 
now  allowed,  we  reckon  the  volume  of  all  elafiic  fluids  to  be 
inverfely  as  the  prefiure,  and  that  the  balloon  was  at  firft  but 
a  quarter  full  (yet  of  half  its  weight  of  power  of  afcenfion)9 
it  would  not  flop  till  arrived  at  l’even  miles  height,  and  the 
machine  would  be  at  its  full  diflenflon,  the  denlity  being  here 
leflened  four  times  what  it  was  at  the  moment  of  afcenlion. 
But  if  the  machine  (whofe  power  of  afcenlion  is  equal  to  half 
its  whole  weight)  was  at  firft  half  full,  the  gas  would  be  ex¬ 
panded  to  twice  its  volume  at  three  miles- and  a  half ;  the 
balloon  would  then  be  full,  and  all  further  rife  would  be  pre¬ 
vented  by  the  air  efcaping  at  the  neck  by  all  the  fubfequent 
rarefaction  ;  and  if  this  was  prevented  by  tying  the  neck,  the 
machine  would  burft.  But  we  are  prevented  from  knowing 
to  what  precife  height  a  balloon  will  rife,  from  the  yet  unac¬ 
counted-for  circumftance  of  the  temperature  of  the  contained 
air  always  much  exceeding  that  of  the  furrounding  medium  : 
and  as  there  is  not  that  coincidence  in  the  expansions  of  dif¬ 
ferent  gafes  by  temperature,  as  is  the  cafe  'with  refpeCl  to 
barometrical  prefiure  5  fo,  till  we  are  better  acquainted  with 
the  caufe  of  this  diverfity  of  temperature,  and  the  precife  ex- 
panfion  of  the  gas  by  the  varying  degrees  of  the  lame,  we 
mull  reft  Satisfied  with  a  rough  calculation  in  fuppofing 
the.  temperature  of  the  internal  and  external  air  to  corre- 
fpond  •*. 

The  annexed  table  (extracted  from  Mr.  Cavallo’s  treatife) 
fhows  the  proportion  between  the  furfaces  and  capacities  of 
fp  life  res  of  various  diameters,  remembering  that  the  fpeeific 


*  From  the  mode  of  inflating  aeroftatic  machines,  and  the  diffolving 
power  of  all  eiaftic  fluids,  the  contained  gas  will  always  hold  in  folutioii 
more  or  lefs  water  in  an  extremely  divided  Hate.  In  the  elevated  and  cold 
regions  of  the  atmofphere  this  vaporous  fluid  will  be  condenfed  in  (mail 
drops  in  the  inner  concavity  of  the  balloon;  but  the  before-combined  yet 
now  free  caloric  (to  which  the  fluid  owed  its  vaporous  date,  and  which, 
in  every  condenfation  of  a  fluid,  or  change  of  ftate  of  its  aggregation  from 
aeriform  elafticity  to  a  fluid  or  folid  ftate,  is  given  out,)  will  be  prevented 
from  efcaping  to  the  external  air  by  the  non-condu&ing  quality  of  the  en¬ 
velope  :  it  will  therefore  ferve  to  augment  the  temperature  of  the  hydrogen 
gas ;  while  in  a  warmer  zone  (or  when  a  large  and  white  cloud  is  fo  fttu- 
ated  as  to  become  a  mirror  to  the  balloon,  ftrongly  refle£ting  the  rays  of 
the  fun  upon  the  fame,)  the  contrary  cffedls  will  enfue — the  water  will 
rcaflume  the  vaporous  ftate,  and  the  temperature  of  the  gas  be  propor¬ 
tionally  reduced,  as  far  as  relates  tc*  its  contained  water. 

quantity 


On  the  .preferJ  State  of  A erojl a  tiort* 

quantity  of  the  number  in  the  fir  ft  column,  whether  reckoned 
as  inches,  feet,  or  yards,  mu  ft  be  the  fame  in  each  lateral  co¬ 
lumn  ;  as  fquare  inches,  feet,  or  yards,  in  furface— -  and  cu¬ 
bical  inches,  feet,  or  yards,  in  capacity  *. 


Diarru 

Surface* 

Capacity. 

Diana. 

Surface. 

Capacity. 

I 

3'1 4i 

°'5^3 

26 

2124 

9203 

I 

n, 

7*068 

1*767 

27 

2290 

IO3C6 

2 

12-567 

4*  j  88 

28 

2463 

1 1494 

19-635 

S-i8i 

29 

2642 

12770 

3 

28*274 

I4*I37 

3° 

2827 

I4I37 

4 

50-365 

33  '5 1 

31 

3OI9 

15598 

5 

73-54 

65H5 

32 

3217 

I7I57 

6 

113-097 

113-097 

33 

3421 

18817 

7 

153-938 

I79U94 

34 

3632 

20580 

8 

201*062 

268*083 

35 

3848 

22449 

9 

254-469 

381-704 

36 

4072 

24429 

10 

314‘159 

523-6 

37 

4301 

26522 

11 

380*1 

696*9 

n  Q 

D° 

4536 

28731 

12 

452-5 

904*8 

39 

4778 

31060 

1 3 

53°'9 

1 152-3 

40 

502  6 

33510 

14 

615-8 

1436-7 

45 

6362 

47713 

*5 

706*9 

1767*1 

5° 

7854 

65450 

16 

804*2 

2145 

55 

95°3 

87114 

J7 

907*9 

2572 

6a 

II3IC) 

113098 

18 

1017*9 

3°54 

55 

I327J 

143794 

19 

H34*! 

359i 

70 

15394 

179595 

20 

I256-6 

4189 

75 

I767I 

220804 

21 

1385-4 

4849 

!  80 

201c  6 

268083 

22 

1530-5 

5575 

85 

22698 

321556 

23 

l66l*9 

6371 

90 

25447 

381704 

24 

l809*6 

7338 

9.5 

28353 

448922 

25 

i963'5 

8l8l 

100 

3  T41 6 

523599 

«■  I  have  omitted  to  particularize  the  method  of  cutting  the  pieces  com- 
poling  a  balloon,  which  will  vary  according  to  the  width  of  the  huff ;  as 
the  fmalieft  ingenuity  will  enable  any  one  to  defcribe  a  pattern,  only 
recolle£ting  the  length  in  circumference  of  the  machine  required,  to¬ 
gether  with  its  propofed  fliape.  Alfo  the  heights  of  the  barometer  are 
omitted  (as  requiring  corredtions  for  temperature  too  nice  for  any  but  phi- 
lofophical  amateurs,  who  may,  with  propriety,  be  fuppofed  to  be  already 
mailers  of  this  elfential  branch  of  the  fcience)  for  the  prefent  purpofe — only 
recollecting  that,-  without  regard  to  the  difference  of  temperature,  an  ele¬ 
vation  of  1 6  fathoms,  or  96  feet,  is  ufually  allowed  for  the  fall  of  every 
tenth  of  an  inch  of  the  mercury. 
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:  '  POSTSCRIPT. 

So  long  as  the  vibration  of  pendulums  is  performed  in  a 
medium  of  varying  denfity*  we  mu  ft  not  look  for  an  accurate 
time-piece  for  afcertaining  the  longitude*  &c.;  unlefs  a  felf- 
corredling  mercurial  pendulum  could  be  contrived*  adapted 
to  counteract  the  fmalleft  variations  effected  by  the  ambient 
air.  The  errors  of  a  time- piece  are  but  half  corrected  by 
the  fabricating  of  pendulums  adapted  to  obviate  the  expanfion 
of  metals  by  increafe  of  temperature*  if  the  works  themfelves 
ftill  remain  conftruCted  of  fuch  expansible  materials.  A  cor¬ 
rect  time-piece*  therefore*  will  be  that  of  which  not  only  the 
works  and  pendulum  are  conftrudled  of  the  leaft  expanfible 
materials,  but  the  pendulum  itfelf  fhall  vibrate  in  a  medium 
of  unalterable  denfity  ;  a  delideratum  only  to  be  obtained  by 
caufing  the  vibrations  to  be  performed  in  vacuo *  or  by  a  felf- 
corredling  pendulum*  as  above  alluded  to.  I  know  of  no 
fubftance  fo  well  adapted  to  compofe  the  works  of  fuch  a 
machine  as  ivory,  or  the  horn  of  the  narwhal  or  fea  unicorn 
(nearly  entirely  compofed  of  enamel,  and  ufed  in  the  fabrica¬ 
tion  of  artificial  teeth),  efpecially  if  we  had  a  means  of  in- 
creafing  their  hardnefs  fo  as  to  vie  with  the  metals  (a  fubjedfc 
on  which  I  propofe  to  make  fome  experiments)  :  but  for  the 
pendulum  itfelf,  the  common  gridiron  pendulum  is  allowed 
to  be  the  moft  accurate  in  ufe,  provided  its  vibrations  were 
not  obftruCted  by  unequal  refiftance  from  the  air  :  but  for  a 
mercurial  pendulum  to  move  in  open  fpace,  glafs  will  be  in¬ 
dicated  as  the  leaft  expanftble  and  moft  proper  fubftance  for 
this  purpofe.  I  add,  that  the  moft  perfect  time-piece  hither¬ 
to  conftrudted,  has  been  fo  only  in  as  far  as  the  works  have 
been  moft  exaCtly  accurate,  and  the  expanfion  of  the  pen¬ 
dulum  been  counteracted  (as  in  the  gridiron  pendulum)  by 
oppofing  expanfion  to  expanfion.  The  exaCt  concordance  of 
fuch  a  machine,  on  its  return  to  the  firft  place  of  obfervation* 
will  have  depended  on  the  nature  of  the  voyage  performed  in 
the  interim.  As,  if  fuch  voyage  has  been  performed  acrofe 
the  equator  and  back  (as  to  the  Eaft  Indies),  the  aggregate 
number  of  anomalies  in  the  pendulum  in  the  voyage  out* 
will  in  the  return  be  nearly  balanced  by  the  number  of  ano¬ 
malies  in  the  voyage  home*  fo  that  the  whole  difference  fhall 
at  laft,  perhaps*  not  amount  to  iqo7/.  But  if  (fome  weeks 
after  the  failing  of  the  veffel)  we  had  it  in  our  power  to  know 
at  a  certain  infiant  the  precife  moment  indicated  by  an  equally 
accurate  chronometer  left  at  the  place  of  departure*  we  fhould 
find  a  greater  variation  between  the  two*  owing  to  the  differ¬ 
ence  in  the  den  ft  ties  of  the  media  in  which  the  pendulum  at 

home 
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home  and  that  on  board  the  {hip  have  in  the  interim  vi¬ 
brated.  I  fay  then, 

1.  That  the  concordance  (although  exa&)  of  two  chrono¬ 
meters,  after  a  voyage  on  the  part  of  one  of  them,  is  no  proof 
of  their  accuracy. 

2.  That  this  concordance  will  depend  on  the  nature  of  the 
voyage  that  has  been  performed  in  the  interim.  And, 

3.  That  we  mult  not  expebt  an  exadt  inftrument  till  the 
expanfions  by  heat,  and  the  varying  denlity  of  the  atmo* 
fphere,  are  counterabled  in  the  fame  machine. 

For  although  the  difference  of  an  inch  barometrical  pref- 
fure  may  not  caufe  an  obflrudlion  in  the  arc  of  vibration 
equal  to  the  two  millionth  part  of  the  whole,  yet  this  fmall 
difference  (which,  perhaps,  may  have  prevented  its  hitherto 
due  obfervance,)  will,  in  the  fpace  of  fome  months,  amount 
to  fomething  confiderable,  efpecially  as  a  variation  of  not  only 
one,  but  two  or  even  three  inches  increafe  or  diminution  of 
preffhre  will  frequently  enfue  in  iefs  than  24  hours. 

Keanington, 

January  17,  1803. 


VI,  ji'&ketch  o  f  the  Geography  of  Cochin  China ;  fome  Par¬ 
ticulars  relative  to  the  Manners,  Cuftoms,  and  Hi/lory  of 
the  Inhabitants  x  and  a  few  Confi derations  on  the  Import¬ 
ance  of  forming  an  Eflablijbment  in  that  Country 

(jOCI-IIN  CHINA,  called  by  the  natives  Anam,  extends 
from  about  the  20th  degree  of  north  latitude  to  Pulo  Con- 
dore,  which  lies  in  8°  40  \  It  is  bounded  by  the  kingdom 
of  Tonquin  on  the  north,  from  which  it  is  feparated  by  the 
river  Sungen ;  by  the  kingdom  of  Laos,  and  by  a  range  of 
mountains,  which  divides  it  from  Cambodia,  on  the  weftj 
and  by  that  part  of  the  Eaftern  Ocean  generally  called  the 
China  Sea,  on  the  fouth  and  eaft. 

The  kingdom  is  divided  into  twelve  provinces,  all  lying 
upon  the  fea-coaft,  and  fucceeding  each  other  from  north  to 
fouth  in  the  following  order: 

Ding-oie ,  Cong-bing ,  Ding-cat ,  Due  (or  the  Court),  in 
the  poifeffion  of  the  Tonquinefe.  Cham,  Cong- nai,  Quinton , 
in  the  poifeffion  of  Ignaack.  Bhu-yen,  Bing-khang,  Nab- 
tong ,  Bing-thoam  (or  Champa ),  dubious  whether  fubdued  by 
Ignaack,  or  (fill  in  the  poifeffion  of  the  king,  j Donai,  in  the 
poifeffion  of  the  king. 


*  From  the  Afiatic  Annual  Regijler  for  1801, 
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The  breadth  of  the  country  bears  no  proportion  to  its 
length.  Few  of  the  provinces  extend  further  than  a  degree 
from  ep.fi;  to  weft,  fome  lei's  than  twenty  miles:  Donai,  winch 
Is  properly  a  province  of  Cambodia,  is  much  larger. 

The  whole  country  is  interfehfed  by  rivers,  which,  although 
not  large  enough  to  admit  df  veffels  of  great  burthen,  vet 
are  exceedingly  well  calculated  for  promoting  inland  conn 
nierce. 

The  climate  is  healthy,  the  violent  heat  of  the  fummer 
months  being  tempered  by  regular  breezes  from  thefca.  Sep¬ 
tember,  O&o&er,  and  November,  are  thefeafon  of  the  rains ; 
the  low  lands  are  then  fuddenly  overflowed  by  immenfe  tor¬ 
rents  of  water  which  fall  from  the  mountains.  The  inunda¬ 
tions  happen  generally  once  a  fortnight,  and  laft  for  three  or 
four  days.  In  December,  January,  and  February,  there  are 
frequently  rains  brought  by  cold  northerly  winds,  which  di- 
ftinguifh  this  country  with  a  winter  different  from  any  other 
in  the  eaft.  The  inundations  have  the  fame  effeft  here  as  the 
overflowings  of  the  Nile  in  Egypt,  and  render  the  country 
one  of  the  moft  fruitful  in  the  world.  In  many  parts  the 
land  produces  three  crops  of  grain  in  the  v.ear.  All  the  fruits 
of  India  are  found  here  in  the  greateft  perfection,  with  many 
of  thofe  of  China. 

No  country  in  the  eaft  produces  richer  or  a  greater  variety 
of  articles  proper  for  carrying  on  an  advantageous  commerce  ; 
cinnamon,  pepper,  cardemoms,  filk,  cotton,  fugar,  Agula 
wood,  Japan  wood,  ivory,  &c.  Gold  is  taken  almoft  pure 
from  the  mines ;  and,  before  the  troubles,  great  quantities 
were  brought  from  the  hills  in  duft,  and  bartered  by  the  rude 
inhabitants  of  them  for  rice,  cloths,  and  iron.  It  was  from 
them  alfo  the  Agula  and  Calambae  woods  were  procured, 
with  quantities  of  wax,  honev,  and  ivory. 

The  animals  of  Cochin  China  are  bullocks,  goats,  fwine, 
buffaloes,  elephants,  camels,  and  horfes.  In  the  woods  are 
found  the  wild  boar,  tiger,  and  rhinoceros,  with  plenty  of 
deer ;  the  poultry  is  excellent,  and  the  fi(h  caught  on  the 
eoaft  abundant  and  delicious.  The  flefh  of  the  elephant  is 
accounted  a  great  dainty  by  the  Cochin  Chincfe.  The  breed¬ 
ing  of  bullocks  is  little  attended  to;  their  flefti  is  not  efteemed 
as  food,  and  they  are  made  no  ufe  of  in  tilling  the  land,  which 
is  performed  by  buffaloes.  They  are  totally  unacquainted 
with  the  art  of  milking  their  cattle. 

The  aborigines  of  Cochin  China  are  called  Moys,  and  are 
the  people  which  inhabit  the  chain  of  mountains  which  se¬ 
parate  it  from  Cambodia.  To  thefe  ft  fong- holds  they  were 
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driven  when  the  prefent  poffeffors  invaded  the  country.  They 
are  a  favage  race  of  people,  very  black,  and  refemble  in  their 
features  the  Caffrees. 

It  was  about  the  year  1280  of  the  Chridian  aera  that  the 
firft  Tartar  prince  became  poffeffed  of  the  throne  of  China. 
This  revolution  afforded  an  opportunity  to  the  wedern  pro¬ 
vinces  to  throw  off  their  dependence;  and  they  were  formed 
into  a  kingdom,  under  a  prince  whofe  defcendant  now  reigns 
in  Tonquin,  and  is  called  Knaw- Whang.  About  the  begin¬ 
ning  of  the  fifteenth  century  a  large  body  of  people  from  thefe 
provinces,  being  difaffeCted  to  the  government,  joined  under 
a  leader  of  abilities;  they  foon  became  matters  of  the  coaft 
of  Cochin  China  as  far  as  Cape  Aurilla,  which  lies  in  lati¬ 
tude  12  go7  north.  The  Moys,  the  original  inhabitants, 
retired  to  the  hills  bordering  their  country  to  the  weftward ; 
where  they  have  ever  fince  remained.  The  emigrants,  under 
their  conductor,  founded  the  kingdom  of  Cochin  China. 
The  continual  wars  they  were  engaged  in  with  the  Tonqui- 
nefe,  induced  them  to  build  a  wall  on  the  foutbem  extremity 
of  the  province  of  Ding-noi,  to  prevent  their  irruptions. 
Every  communication  by  fea  was  ftriclly  forbidden.  In  the 
year  1764  the  country  of  Cochi#  China  was  in  a  ffourifh- 
ing  condition,  and  governed  by  a  prince  of  abilities  :  foon 
after  his  fon  fucceeded  to  the  throne,  and  anarchy  and  con- 
firfion  enfued. 

The  Cochin  Chinefe  bear  evident  marks  of  their  being  de¬ 
rived  from  the  fame  flock  as  the  Chinefe.  They  refemble 
them  in  their  features,  and  mofl  of  their  manners  and  cuf- 
toms.  Their  religion  is  the  fame  :  their  oral  language, 
though  different,  feems  formed  upon  the  fame  principles; 
and  they  ufe  the  fame  characters  in  writing.  They  are  a 
courteous,  affable,  inoffenfive  race,  rather  inclined  to  indo¬ 
lence.  The  ladies  are  by  far  the  mofl  active  fex ;  they  ufu- 
ally  do  all  the  bufinefs,  while  their  lazy  lords  fit  upon  their 
haunches,  fmoking,  chewing  beetle,  or  tipping  tea.  Con¬ 
trary  to  the  cuftom  of  China,  the  ladies  are  not  fhutup;  and, 
if  unmarried,  a  temporary  connection  with  ftrangers  who  ar¬ 
rive  in  the  country  is  deemed  no  difhonour.  Merchants  often 
employ  them  as  their  factors  and  brokers,  and,  Tis  faid,  the 
firmed  reliance  may  be  placed  on  their  fidelity. 

The  habit  of  the  men  and  women  is  cut  after  the  fame  fa¬ 
ff;  ion.  it  is  a  loofe  robe,  buttoning  with  a  fmall  robe  round 
the  neck,  and  folding  over  the  bread  like  a  banyan  gown, 
with  large  long  deeves  which  cover  the  hands.  People  of 
rank,  and  efpecially  the  ladies,  wear  feveral  of  thefe  gowns 
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one  over  the  other ;  the  un'dermoft  one  reaches  to  the  ground, 
the  fucceeding  ones  are  each  fhorter  than  the  other,  fo  that 
the  difplay.  of.  the  different  colours  makes  a  gaudy  appearance 
as  they  walk  along. 

Such  are  the  few  particulars  relative  to  Cochin  China, 
It  now  remains  to  (how  how  a  connection  with  Cochin. 
China  may  prove  beneficial  to  this  country.  The  drain  of 
fpecie  from  the  company’s  fettlements  in  India  is  become  a 
matter  of  fuch  ferious  import,  that  any  plan  which  may  be 
offered  to  remedy  fo  growing  an  evil,  I  have  no  doubt,  will 
be  deemed  worthy  of  obfervation.  I  am  fanguine  in  my  ex¬ 
pectations,  that  a  fettlement  in  Cochin  China  would  conduce 
to  that  defirable  end,  as  well  as  be  productive  of  many  other 
advantages. 

Our  two  little  veffels  brought  from  Cochin  China  to  the 
amount  of  60,000  rupees  in  gold  and  filver  bullion.  The 
Bumbold,  the  year  before,  alfo  brought  bullion  to  a  confi- 
derable,  amount,  on  account  of  fales  of  Bengal  and  Madras 
cloths,  opium,  iron,  copper,  lead,  hardware,  and  glafs. 

The  fituation  of  Cochin  China  is  excellently  well  adapted 
to  commerce.  Its  vicinity  to  China,  Tonquin,  Japan,  Cam¬ 
bodia,  Siam,  the  Malay  coaft,  the  Philippines,  Borneo,  the 
Moluccas,  Sec.  renders  the  intereourfe  with  all  thefe  countries 
fhort  and  eafy.  The  commodious  harbours  formed  on  the 
coaft,  particularly  that  of  Turon,  afford  a  fafe  retreat  for 
Ihips  of  any  burthen  during  the  molt  tempeftuous  feafons  of 
the  year. 

The  nations  of  Europe,  having  hitherto  found  it  impoffible 
to  provide  cargoes  fufficientlv  valuable  to  barter  for  the  com¬ 
modities  of  China,  are  obliged  to  make  up  the  deficiency  by 
fending  thither  immenfe.  quantities  of  bullion  ;  by  which 
means  it  has,  for  a  number  of  years  paft,  drained  the  eaftern 
and  weftern  worlds  of  their  fpecie.  The  number  of  junks 
annually  reforfmg  to  Cochin  China,  plainly  proves  how  much 
the  productions  of  it  are  in  demand  amongft  the  Chinefe. 
Thefe  productions,  had  we  a  fettlement  and  a  confirmed  in¬ 
fluence  in  the  country,  might  with  eafe  be  brought  to  centre 
with  us,  purchafed  with  the  ftaples  of  India  and  of  Europe. 
Turon  would  become  the  emporium  for  them,  where  our 
fliips  bound  to  Canton,  from  whence  it  is  only  five  days  fail, 
might  call  and  receive  them.  It  would  prove  a  faving  of  fo 
much  fpecie  to  Great  Britain  or  India  as  the  value  of  the 
commodities  amounted  to  in  China.  In  a  few  years,  there, 
is  every  reafon  to  believe  a  very  confiderable  inveftment  might 
be  provided. 

Our  trade  to  China  has  ever  been  burthened  with  enoi> 
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nious  impofts  and  exactions  :  thefe,  under  various  pretences, 
are  annually  increaftng,  and  in  procefs  of  time  may  become 
mfupportable.  It  is  an  opinion,  latterly  grown  current,  that 
the  Chinefe  are  defirous  of  totally  excluding  all  Europeans 
from  their  country.  May  we  not  hazard  a  conjedhire,  that 
the  vexations  they  oblige  them  to  fuffer  are  the  premeditated 
fchemes  of  this  politic  people  to  eftt-61  it  ?  Were  fuch  an 
event  to  happen,  the  want  of  a  fettlement  to  the  eaftward 
would  be  feverely  felt;  the  Chinefe  would  export  their  own 
commodities,  and  Java  or  the  Philippines,  as  the  neareft 
ports,  would  become  the  marts  for  them.  As  there  is  no 
reafon  to  fuppo fe  that  our  inability  to  procure  them  from  the 
frft  land  would  hinder  their  confumption,  we  mu  ft  buy  them 
either  from  the  Dutch  or  from  the  Spaniards.  A  fettlement 
in  Cochin  China  will  give  us  a  luperior  advantage  to  either, 
both  as  its  fituation  is  nearer,  and  the  Chinefe  are  more  ac- 
cu homed  to  refort  thither  :  at  all  events  there  is  reafon  to 
fuppofe  it  will  enable  us  to  procure  the  commodities  gf  China 
at  a  much  more  reafonable  rate  than  now  purchafed  by  our 
factors  at  Canton,  and  certainly  on  lefs  humiliating  terms  to 
the  nation  at  large.  Colonies  of  Chinefe  have  from  time  to 
time  emigrated  from  the  parent  country,  and  fixed  their  abode 
in  different  parts  of  Cochin  China.  Thefe  have  their  corre- 
ipondence  in  every  fea-port  of  the  empire.  Through  their 
means,  teas,  china  ware,  and  the  various  other  articles,  the 
objects  of  our  commerce  with  China,  might  be  imported  in 
junks  to  our  own  fettlements,  equally  good  in  quality,  and 
cheaper,  as  the  Chinefe  are  exempted  from  the  exorbitant 
duties  levied  on  foreigners.  Some  of  the  beft  workmen  might 
be  encouraged  to  fettle  in  Cochin  China,  and,  under  direction, 
manufadlories  carried  to  as  great  a  degfee  of  perfection  as  in 
China  itfelf. 

The  intercourfe  between  Japan  and  Cochin  China  might 
be  renewed,  and  we  might  participate  in  a  trade  for  many 
years  monopolized  by  the  Dutch,  An  advantageous  trade 
might  be  carried  on  with  the  Philippine  if  ands,  and  Madras 
and  Bengal  goods  introduced  amongft  them,  by  means  of 
the  junks,  for  the  confumption  of  Spanifi  America.  The 
Siamefe  and  Cambodians  would  bring  the  produce  of  their 
refpedtive  countries,  and  barter  or  fell  them  for  fuch  articles 
as  they  wanted  from  Cochin  China.  Amongft  them  it  is 
probable  a  fale  might  be  found  for  quantities  of  Bengal  cloths. 
The  lower  clafs  of  people  in  Cochin  China  are,  for  the  mod 
part,  clothed  in  cangas,  a  coarfe  cotton  cloth  brought  from 
China ;  but  the  preference,  which  I  had  an  opportunity  of 
obferving,  they  gave  to  Bengal  cloths,  on  account  of  their 
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being  wider  and  cheaper,  wopld  foon  induce  them  to  adopt 
the  ufe  of  them.  The  demand  for  opium,  already  in  fome 
xneafure  become  a  neceflary  of  life  to  the  Chinefe,  would  in- 
ereafe  in  proportion  to  the  facility  of  procuring  it.  The  im¬ 
portation  of  it,  no  longer  confined  to  Canton,  but  carried  by 
the  junks  to  every  lea-port  in  the  country,  would  fpread  the 
demand  for  this  drug  to  the  remoteft  parts  of  the  empire. 

But  what  infpires  the  mod:  flattering  hopes  from  an  efta- 
blifhment  in  this  country  is  its  rich  gold  mines,  celebrated 
for  ages  as  producing  the  richeft  ore,  fo  pure,  that  the  Ample 
adlion  of  fire  is  faid  to  be  fufficient  to  refine  it.  I  omitted  no 
opportunity  of  making  inquiries  refpehting  this  valuable  ar¬ 
ticle,  and  was  told  that  mines  were  formed  in  different  parts 
of  the  northern  provinces,  and  particularly  in  Hue,  where 
the  ore  lay  fo  near  the  furface  of  the  earth  that  it  was  dug  up  . 
with  little  labour.  Under  the  direction  of  a  fkilful  metal- 
iurgift,  what  might  not  be  expected  from  fuch  a  fource  ! 

Great  as  the  commercial  advantages  are,  the  political  ones 
refulting  from  a  fettlement  in  Cochin  China  would  be  fcarce 
inferior.  Turon  Bay  would  not  only  afford  a  fecure  retreat 
to  our  Indiamen  in  cafe  of  lofing  their  paflage  to  China,  but 
from  thence  we  might  alfo  intercept  the  fleets  of  any  hoftile 
power,  either  going  to  or  returning  from  that  country.  We 
Ihould  become  formidable  neighbours  to  the  Dutch  and  to 
the  Spaniards,  and,  in  the  event  of  a  war  with  either  of  them, 
attack,  with  advantage,  their  mod  valuable  fettlements. 

Should  the  company  be  induced  to  form  a  fettlement  in 
Cochin  China,  it  may  be  effected  on  principles  ftridlly  juft, 
and  at  a  fmall  expen fe.  Several  of  the  royal  family,  be  rides 
the  mandarins  who  were  in  Bengal,  with  many  officers  of  the 
date  government,  urged  me  to  ufe  my  endeavours  with  the 
government  of  Bengal  to  induce  it  to  afford  them  affiftance, 
promiftng  a  powerful  fupport  whenever  we  fhould  heartily 
join  in  their  caufe.  To  reftore  their  lawful  fovereign  to  the 
throne,  would  be  now  a  meafure  fo  popular,  that  the  fince- 
rity  of  their  offers  cannot  be  doubted.  To  relieve  an  unhappy 
people,  groaning  under  the  weight  of  the  rnoft  cruel  oppref- 
flon,  would  be  an  a6t  worthy  of  the  Britifh  nation.  Fifty 
European  infantry,  half  that  number  of  artillery,  and  two 
hundred  fepoys,  would  be  fufficient  for  this  and  every  other 
purpofe.  The  natives  of  Cochin  China  are  infinitely  below 
the  inhabitants  of  Hinduftan  in  military  knowledge  ;  I  have, 
however,  no  doubt  that  a  body  of  them,  well  difeiplined  and 
regularly  paid,  would  prove  as  faithful  to  us,  and  contribute 
as  much  to  the  feeurity  of  any  poft'effions  which  we  might 
acquire  to  the  eaftward,  as  the  fepoys  do  to  our  territories  in 
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India.  In  cafe  of  any  diftant  expeditions,  they  would  be 
found  fu  peri  or,  being  entirely  free  from  all  religious  preju¬ 
dices,  and  having  no  objection  to  the  fea. 

While  Cochin  China  remains  in  its  prefent  diftraded 
Hate,  a  favourable  opening  is  prefented  to  the  firft  European 
nation  that  may  attempt  to  obtain  a  footing  in  the  country 
Should  the  company,  therefore,  entertain  a  defign  of  forming 
an  eftablifhment  in  Cochin  China,  no  time  fhould  be  loft  in 
carrying  it  into  execution. 


VII.  Report  prefented  to  the  Clafs  of  the  ExaSt  Sciences  of 
the  Academy  of  Turin ,  I pfh  Auguji  1802,  in  regard  to 
the  Galvanic  Experiments  made  by  C.  Va  ssali-Eandi, 
Giulio,  and  Rossi,  on  the  10 th  and  \\th  of  the 
fame  Month ,  on  the  Head  and  Trunk  of  three  Men  a  Jlcort 
Tune  after  their  Decapitation.  By  C.  Giulio. 

I  HE  Firft  Conful,  in  a  letter  to  Chaptal,  in  which  he 
announced  to  that  minifter  the  two  prizes  he  had  founded 
to  encourage  philosophers  to  make  new  refearches  in  regard 
to  Galvanifm,  fays,  Gaivanifm,  in  my  opinion,  will  lead 
to  great  discoveries.”  This  obfervatioh  was  juft  and  pro¬ 
found  :  great  difcoveries  have  already  been  made ;  Galvani 
and  Volta  have  immortalized  their  names,  and  feveral  cele¬ 
brated  philofophers  and  phyliologifts  have  rendered  them- 
felves  illuftrious  in  this  branch  of  fcience,  io  abundant  in 
aftonifhing  phsenomena :  yet  it  is  only  in  its  infancy,  and 
there  can  be  no  doubt  that  many  important  difcoveries  ftill 
remain  to  be  made.  : 

Vaflali,  Roffi,  and  myfelf,  have  for  feveral  years  been  em¬ 
ployed  in  refearches  on  this  fubjed.  While  the  firft  examined 
the  Galvanic  fluid  in  every  point  of  view,  for  the  purpofe  of 
illuftrating  its  nature  by  means  of  a  great  number  of  inge¬ 
nious  experiments,  performed  with  that  care  and  exadnefs 
xfhich  are  peculiar  to  him,  Roflfi  and  myfelf  attempted  to 
explain  the  action  of  the  Galvanic  fluid,  on  the  different  or¬ 
gans  of  the  animal  economy. 

Sometimes  1  was  obliged  to  interrupt  my  refearches  by  un¬ 
fortunate  circumftances,  and  at  others  by  my  administrative 
functions :  but  I  have  now  relumed  them  ;  and  though  fuc- 
c.efs  has  not  yet  crowned  my  efforts  by  any  brilliant  difco- 
very,  we  truft,  and  with  confidence,  that  we  fliall  be  able  to 
add  fome  valuable  fads  to  the  hiftory  of  the  animal  econo¬ 
my;  to  rectify  errors;  to  confirm  fads  already  received;  and 

"  '  "to 


Galvanic  Experiments .  39 

to  extend  the  domain  of  an  inexhauftible  agent  fertile  in 
wonders. 

Volta  had  announced  that  the  involuntary  organs,  fuch  as 
the  heart,  the  ftomach,  the  inteftines,  the  bladder  and  vef- 
fels,  are  infenfible  to  the  Galvanic  adftion  but  we  have  fully 
refuted  this  great  phyfiological  error.  Unfortunately,  how¬ 
ever,  the  Latin  memoir  containing  the  decisive  experiments 
which  we  made  on  cold-blooded  and  warm-blooded  animals 
in  1793,  prefented  to  the  Academy  foon  after,  and  which, 
according  to  Sue,  in  his  Hiftory  of  Galvanifm  f ,  are  cu¬ 
rious,  and  contain  very  interesting  observations,”  did  not  ap¬ 
pear  till  1801,  when  it  was  printed  in  the  lad  volume  of  the 
Tranfadtions  of  the  Academy. 

In  that  interval  Grapengiefler  found,  as  we  had  dene,  that 
Galvanifm,  by  means  of  zinc  and  Silver  J,  has  an  influence 
on  the  peristaltic  motion.  Humboldt  afeertained  the  Gal¬ 
vanic  adiion  on  the  hearts  of  frogs,  lizards,  toads,  and  fifties., 
Smuch  obferved  the  excitability  of  the  heart  bv  the  Galvanic 
fluid;  and  Fowler  changed  the  pulfations  of  the  heart  with¬ 
out  the  immediate  application  to  it  of  armatures,  and  only  by 
adapting  them  in  warm-blooded  animals  to  the  recurrent 
nerve  by  means  of  the  fympathetic  §. 

It  is  chiefly  in  regard  to  the  experiments  of  thefe  learned 
Germans  that  the  hiftorian  of  Galvanifm  ftates  ||,  that  the 
involuntary  vermicular  motion  of  the  inteftines,  according  to 
the  acknowledgment  of  all  phyfiologifts,  obeys  metallic  irri¬ 
tation;  whence  it  follows,  fays  he,  that  the  Italian,  philofo- 
phers  have  advanced  an  error  when  they  Said  that  Galvanifm 
exercifes  no  adtion  but  on  the  mufcles,  which  depend  on  the 
will.  As  an  accurate  and  impartial  hiftorian,  how  can  Sue 
accufe  the  Italian  philofophers  indiscriminately  of  fuch  an 
error,  Since  he  had  our  memoir  before  him  when  employed 
on  the  Second  volume  of  his  Hiftory  of  Galvanifm,  and  Since 
he  gave  a  Short  account  of  my  experiments  in  his  fir  ft  vo¬ 
lume  ?  Nay,  I  gave  an  account  of  my  experiments  in  a  Small 
work  published  in  Italian  in  1792.  But  as  Italian  works  are 
not  much  read  in  France,  and  were  lefs  So  at  that  period,  I 
Should  not  have  reproached  C.  Sue  with  this  adf  of  mjuftice, 

*  Mezzini,  Volta,  Valli,  Klein,  Pfaff,  Berhends,  have  denied  that  the 
heart  could  be  moved  by  the  Galvanic  fluid.  Hi/1,  du  Gidvanifme ,  p.-rt  i. 
p.  145,  Bichat  could  obtain  no  contractions  either  in  the  heart  of  man  or 
that  of  the  dog.  See  Recherche f  Pbyjiologiqurs  fur  la  Vie  et  la  Mori. 

f  Towards  the  end  of  the  hr  ft  part. 

X  See  Hijloire  du  Galvan  if  me,  vol.  ii.  p.  81. 

§  Ibid.  vol.  ii.  p.  84.  jj  Vol.  ii.  p.  S3. 
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and  his  -incorreCtnefs  in  regard  to  the  Italian  philofophers, 
had  not  my  Latin  memoir  been  known  to  him,  as  it  had 
appeared  in  the  TranfaCtions  of  the  Academy. 

Though  we  made  a  great  many  experiments  before  we  at¬ 
tempted  to  combat  a  philofopher  fo  juftly  celebrated  as  Volta? 
and  to  eftablifh  the  influence  of  Galvanifm  on  the  involun¬ 
tary  organs  ;  and  though  GrapengiefTer,  Humboldt,  Smuch, 
Fowler,  &c.  ascertained  this  influence  in  certain  cold-blooded 
and  even  warm-blooded  animals;  an  object  of  fo  much  im¬ 
portance  to  phyfiology  required  to  be  extended  and  confirmed, 
efpeciaily  in  man,  by  new  experiments.  We  have  been  the 
more  fenflble  of  the  neceflity  of  eftablilhing  this  fact  in  an 
inconteftable  manner,  either  in  regard  to  the  involuntary  or¬ 
gans  in  general,  or  more  particularly  the  heart,  as  the  cele¬ 
brated  Aldini,  profeflor  of  Bologna,  in  an  Italian  work  re¬ 
plete  with  new  faCts  and  valuable  experiments  made  on  the 
bodies  of  decapitated  criminals,  has  been  obliged  to  acknow¬ 
ledge  that  he  was  not  able  to  obtain  any  contraction  in  that, 
means  of  the  eleCtro-motor  of  Volta,  which  is  fo 

ill  give  an  account,  in  particular  memoirs,  of  the 
experiments  we  have  already  made,  and  of  thofe  which  we 
propofe  to  execute.  In  regard  to  the  ftomach,  the  large 
and  the  fmall  inteftines,  and  the  bladder,  we  (hall  fay  only, 
in  a  general  manner,  that  by  armature  of  the  different  nervous 
branches  we  obtained  contractions  analogous  to  thofe  de- 
icribed  in  regard  to  animals.  The  Galvanic  aCtion  on  the 
heart  and  arteries  is  the  objeCt  of  the  prefent  paper,  as  it  is 
of  the  utrnoft  importance  to  phyfiology,  and  deferves,  under 
every  point  of  view,  to  excite  our  attention  and  occupy  our 
reflections. 

Our  experiments  on  the  different  parts  of  the  head  and 
trunk  of  the  decapitated  criminals  were  begun,  on  the  10th 
of  Auguft,  in  a  ball  of  the  large  hofpital  of  St.  John,  and 
refumed  and  continued  yefterday  in  the  anatomical  theatre 
of  the  univerfity,  before  a  great  number  of  fpeCtators. 

We  tried  the  influence  of  Galvanifm  on  the  heart  in  three 
different  ways : 

jft,  In  arming  the  fpitial  marrow  by  means  of  a  cylinder 
of  lead  introduced  into  the  canal  of  the  cervical  vertebrae,  and 
then  conveying  one  extremity  of  a  filver  arc  over  the  furface 
of  the  heart,  and  the  o:her  to  the  arming  of  the  fpinal  mar¬ 
row.  The  heart  of  the  firffc  individual  fubjeCted  to  our  expe¬ 
riments  immediately  exhibited  very  vifibie  and  very  firong 
contraCT oils/  Thine  experiments,  as  feen^  were  made  with¬ 
out 
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out  any  intervention  of  the  pile,  and  without  any  armature 
applied  to  the  heart.  It  is  very  remarkable,  that  when  the 
former  is  touched  firft,  and  then  the  arming  and  fpinal  mar¬ 
row,  the  contractions  of  the  heart  which  follow  are  more  in- 
ftantaneous,  and  ftronger,  than  when  the  arming  of  the  fpinal 
marrow  is  flrll  touched,  and  then  the  heart.  In  a  memoir 
on  Galvanifm,  read  in  the  lad  public  fitting  of  the  academy, 

I  gave  an  account  of  a  great  number  of  experiments,  mads 
efpecially  on  frogs,  which  exhibited  a  fmiilar  phamomenom 
In  thefe  animals  I  obferved,  a  great  number  of  times,  that 
when  the  arming  of  the  crural  nerves  was  touched  fir  It,  and 
then  the  mufcles  of  the  thigh,  there  were  no  contractions, 
or  the  contractions  were  exceedingly  weak ;  and,  on  the  other 
hand,  that  when  the  mufcles  of  the  thighs  were  firft  touched, 
and  then  the  arming  of  the  crural  nerves,  as  long  as  the  leaft 
vitality  remained  in  the  organs  the  contractions  of  the  muf¬ 
cles  were  conftant  and  violent.  In  the  memoir  already  men¬ 
tioned  I  have  endeavoured  to  account  for  this  phenomenon, 
to  which  I  fhall  recur  when,  by  a  great  number  of  trials,  we 
fhali  have  afcertained  that  it  is  as  general  in  men  as  I  found 
it  in  frogs  and  other  cold-blooded  animals. 

The  fecond  manner  in  which  we  tried  the  influence  of 
Galyanifm  on  the  heart  was  by  arming  the  nervi  vagi  and 
the  large  fympathetic.  The  objeCt  of  thefe  experiments  will 
be  readily  comprehended  by  anatomifts  acquainted  with  the 
details  of  neurology.  In  thefe,  as  well  as  in  the  firft  and 
other  experiments  where  we  armed  the  cardiac  nerves  them- 
felves,  we  obtained  contractions  in  the  heart.  In  this,  as  in 
the  former  cafe,  the  contractions  obtained  when  the  heart 
was  firft  touched,  and  then  the  arming  of  the  nerves,  were 
much  ftronger  than  when  the  arming  of  the  nerves  was 
touched  firft,  and  then  the  heart.  In  this  method  we  even 
obferved  that  the  Galvanic  experiments  fometimes  failed. 

The  third  kind  of  experiments  on  the  heart  were  performed 
by  means  of  the  pile.  The  pile  we  employed  on  the  ioth 
ofAuguft,  for  the  experiments  on  the  firft  decapitated  cri¬ 
minal,  was  compofed  of  fifty  plates  of  filver  and  as  many  of 
zinc,  with  paftcboard  moiftened  with  a  tirong  folutiori  of 
muriate  of  foda.  The  filver  was  mixed  with  a  tenth  part  of 
copper.  This  is  the  proportion  which  we  found  moll  favour¬ 
able  to  the  intenfity  of  the  figns  of  Galvanifm  : 

IVkare. 

The  diameter  of  the  filver  plates  was  -  '  o'03<5 

Their  thicknefs  -  -  C’coi^ 

The  dimenlions  of  the  pieces  of  pafteboard  were  the  fame. 

•  The 
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-  ;  Metre. 

The  diameter  of  the  zinc  plates  was  -  0*043 

Their  thicknefs  -  0*0035 

The  pile  employed  for  the  experiments  on  the  15th  df 
Auguft  was  compofed  of  fifty  plates  of  pure  lilver,  and 
twice  that  number  of  plates  of  zinc  and  pieces  of  pafteboard^ 
the  latter  moiftened  in  a  folution  of  muriate  of  foda. 

Metre. 

The  diameter  of  the  filver  plates  was  -  0*038 

Their  thicknefs  -  0*001 

The  dimenfions  of  the  pieces  of  padeboard  were  the  fame. 

Metre. 

The  diameter  of  the  zinc  plates  wTas  -  0*04 

Their  thicknefs  -  ...  o*ooi 

By  making  the  negative  extremity  of  the  pile  to  commu¬ 
nicate,,  by  means  of  refpeCtive  conductors,  with  the  fpinal 
marrowg  or  merely  with  the  mufcles  of  the  back  or  bread, 
laid  bare,  and  the  pofitive  extremity  immediately  with  the 
heart,  inflantaneous  and  violent  contractions  were  obtained  ; 
and  the  contractions  were  produced  alfo  when  the  heart  was 
made  to  communicate  writh  the  negative  extremity  of  the 
pile,  and  the  fpinal  marrow  with  the  pofitive  extremity. 

We  fhall  obferve,  in  regard  to  contractions  of  the  heart, 
that  of  all  its  parts  the  apex  is  the  mod  fufceptible  of  motion, 
and  the  mod  fenfible  to  the  Galvanic  influence :  we  mult 
obferve  alfo,  that  the  contractions  produced  by  communica¬ 
tion  with  the  pile  were  not  only  drong,  but  that  they  conti¬ 
nued  a  long  time  even  after  all  the  communication  wa%  re¬ 
moved. 

A  very  remarkable  circum dance  is,  that  the  heart,  which 
of  all  the  mufcles  retains  longed,  in  general,  its  contractility 
in  regard  to  mechanical  dimulants,  is  the  firft  to  become  in- 
fenfible  to  the  Galvanic  influence.  The  mufcles  of  the  arms, 
and  thofe  of  the  back  and  bread,  continue  to  be  excitable  by 
Galvanifm  for  whole  hours ;  and  the  heart  had  loft  its  ex¬ 
citability  about  forty  minutes  after  death. 

The  experiments  made  yederday  in  the  anatomical  theatre 
exhibited  nearly  the  fame  refults  in  regard  to  the  heart  as 
thofe  already  mentioned.  The  great  arteries,  fuch  as  the 
aorta  and  fome  of  its  branches,  being  injeded  with  water 
raifed  nearly  to  the  fame  temperament  as  that  of  the.  blood 
in  the  living  individual,  when  fubjeCled  to  the  Galvanic  ac¬ 
tion  exhibited  contractions.  But  it  is  probable  that  they 
will  appear  dronger  when  trials  of  this  kind  (hail  be  made 
on  bodies  endowed  with  a  higher  degree  of  vitality  than  thofe 
of  yederday,  and  when  the  interval  between  the  period  of 

decapitation 
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(decapitation  and  that  of  the- experiments  fhall  be  lefs.  With 
this  view,  indeed,  we  have  provided  a  hall  much  nearer  to 
the  place  of  execution  ;  for  the  refulls  which  we  obtained  in 
the  man  decapitated  on  the  loth  of  Auguft,  in  which  cafe 
the  experiments  wrere  begun  five  minutes  after  the  decapita¬ 
tion,  were  all  comparatively  more  ftriking,  and  Wronger,  than 
thofe  obtained  in  the  experiments  of  vefterday,  which  were 
begun  more  than  twenty  minutes  after  decapitation,  and 
which  were  performed,  as  appears,  on  bodies  endowed  with 
a  much  weaker  degree  of  vitality. 

In  the  experiments  made  on  the  arteries,  we  armed  the 
pervous  plexus,  which  envelop  the  trunks  of  the  cceliac  and 
mefenteric  arteries,  feveral  branches  of  which  are  even  inter- 
woven  ground  the  aorta:  a  communication  was  eftablifhed 
between  the  pofitive  or  negative  extremity  of  the  pile  and  the 
aortic  artery  itfelf.  It  was  by  thefe  means  that  we  obtained 
rifible  contractions. 

If  the  effects  of  Galvanifm  on  arterial  contractions  are  con- 
ftant,  as  I  prefume,  all  thofe  difeuflions  which  have  been 
agitated  fo  long,  and  with  fo  much  violence,  in  regard  to  the 
irritability  of  the  arteries,  which  does  not  m ani f eft  itfelf  by 
the  aCtion  of  different  mechanical  and  chemical  ftimulants, 
will  at  length  he  terminated  in  a  pofitive  and  irrefragable 
manner;  all  doubts  will  at  length  be  removed  ;  and  we  fhall 
be  indebted  to  the  Galvanic  fluid,  which  is  the  moft  ener¬ 
getic  of  all  agents  applied  to  the  animal  fibre,  for  having  fixed 
the  opinions  of  phvfiologifts  on  a  point  of  fo  much  importance 
to  the  animal  economy. 

Whence  comes  it  that  Aldini,  even  with  the  help  of  the 
moft  powerful  eleCtro-motors,  was  not  able  to  obtain  con¬ 
tractions  in  the  heart  of  man,  which  we  fo  evidently  obtained 
by  the  fame  means  which  always  withftood  his  efforts  ?  How 
happens  it  that  we  obtained  contractions  by  means  much 
weaker  ? 

The  fir  ft  experiments  of  Aldini  on  the  human  heart  were 
begun  an  hour  and  a  half  after  death  *.  The  trunk  had  been 
expofed  a  long  time  to  the  open  air,  the  temperature  of  which 
was  no  more  than  -\-  2/  It  is  probable  that  the  cold,  and 
the  long  interval  between  the  period  of  death  and  that  of  the 
experiment,  had  already  annihilated  the  irritability  of  the 
heart f.  In  the  fifty-third  experiment,  the  heart  of  another 

executed 


*  Baggio  di  Sperienze  ful  Galvanifmo  di  Gioani  Aldini;  Bolonia  1802, 

p.  14*  el'P-  aS.  ) 

f  IF  the  celebrated  Bichat  failed  in  his  experiments  oft  the  human  heart, 
a  well  as  Aldini,  it  was,  perhaps,  owing  to  the  fame  cauf'ce*  The  tem- 
v  '  perature 
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executed  criminal  conftantl'y  remained  motionlefs  and  infen- 
Able  to  the  Galvanic  purrent.  But  in  this  experiment,  be¬ 
fore  trying  the  heart,  a  confiderable  time  was  employed  in 
making  trials  on  the  voluntary  organs,  the  fenfibility  of  which 
to  Galvanifm  had  already  been  acknowledged.  But  the  very 
reverfe  of  this  method  ought  to  be  followed  ;  for  I  will  here 
repeat,  that  excitability,  by  means  of  the  Galvanic  fluid,  is 
extinguifhed  in  the  heart  a  long  time  before  it  becomes  ex- 
tinbl  in  the  voluntary  mufcles.  This  is  fo  certain,  that  while 
no  part  of  the  heart,  tried  externally  and  internally,  prefented 
any  fign  of  contractions,  the  diaphragm,  and  the  mufcles  of 
the  upper  and  lower  extremities,  gave  very  flrong  ones. 

In  our  experiments  which  were  begun  five  minutes  after 
death,  the  heart  ceafed  to  he  fenfible  to  the  Galvanic  agent 
about  the  fortieth  minute ;  and  this  was  the  cafe  in  the  tem¬ 
perature  of  +  25  ;  while  the  voluntary  mufcles  retained  their 
Galvanic  excitability  for  whole  hours.  In  other  experiments 
made  by  Alclini,  the  contractility  of  the  voluntary  'mufcles 
ex  if  ted  three  hours,  and  even  five  hours,  after  death. 

In  the  oxen  fuhjebled  to  Galvanic  experiments  by  Aldini, 
the  excitability  of  thg  heart  muft  have  been  extinguifhecl 
fooner,  fmee  the  ahtion  of  the  Galvanic  fluid  of  the  pile 
produced  no  contractions,  though  applied  immediately  after 
death. 

If  contractions  were  obferved  in  the  voluntary  mufcles 
under  the  fame  ci  ream  fiances,  it  was  becaufe  thefe  mufcles, 
which  lofe  much  fooner  than  the  heart  their  excitability  in 
regard  to  mechanical  ftimulants,  retain  it  much  longer  than 
that  organ  in  regard  to  the  Galvanic  agent.  What  then  is 
the  caufe  of  this  diverfity,  which  feems  contrary  to  every  ana¬ 
logy,  and  which,  however,  is  proved  by  facts?  It  is  fiili  in¬ 
volved  in  much  ohfcurily  :  but  it  is  not  yet  time  to  tear  the 
dark  veil  which  conceals  it;  we  are  not  yet  enlightened  by  a 
iufficient  number  of  fabts;  and  the  few  fcaitered  data  which 
we  have  been  able  to  collebt,  cannot  yet  be  connected  in  a 
manner  capable  of  eneouraging  us  to  attempt  to  rend  the 
veil  at  prefect. 

We  fhall  not  here  fpeak  of  the  aftonifhment  with  which 
the  ipebfators  were  ftruck  when  they  faw  the  contractions  of 

perarare  was  cold,  anc!  the  interval  between  the  time  of  execution  and  that 
of  thq  experiment  too  long.  “  I  was  authorized,”  fays  Bichat,  ‘‘  in  the 
winter  of  the  year  7,  to  make  various  trials  on  the  bothes  of  unfortunate 
perfons  who  had  been  guillotined.  1  had  them  at  my  difpofal  from  thirty 
to  forty  minutes  after  execution..  It  was  always  impoiiibie  for  me  to  pro¬ 
duce  the  lead  motion  by  arming  either  the  fpinal  marrow  and  the  heart, 
or  the  latter  organ  and  the  nerves  which  it  receives  from  the  ganglions 
by  the  fympathetic,  or  from  the  brain  by  the  par  vagum. 

the 
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the  frontal  mufcles,  thofe  of  the  eye-lids,  the  face,  the  l  ower 
jaw,  and  the  tongue  ;  when  they  beheld  the  convullions  of 
the  mufcles  of  the  arms,  the  bread,  and  of  the  back,  which 
railed  the  trunk  fome  inches  from  the  table;  the  contractions 
of  the  peCtoral  mufcles,  and  the  exterior  and  interior  inter- 
coital  mufcles,  which  dinhnifhed  the  intervals  between  all 
the  ribs,  and  made  them  approach  each  other  with  violence, 
railing  the  inferior  ones  towards  the  fu  peri  or,  and  the  latter 
towards  the  firft  rib  and  the  clavicle;  the  contractions  of  the 
arms,  which,  when  the  uncovered  biceps  middle  was  touched, 
as  well  as  its  tendon,  were  fo  fpeedy  and  violent,  that  com¬ 
plete  flexion  of  the  fore- arm  on  the  arm  took  place,  and  that 
the  band  raifed  weights  of  fome  pounds  fifty  minutes  after 
decapitation.  Similar  experiments  may  be  feen  in  the  vC’ork 
of  Aldini :  our  objedt  in  this  report  was  merely  to  fpeak  of 
the  Galvanic  influence  on  the  heart  and  arteries  of  man, 
which  had  not  yet  been  obferved. 

Thefe  new  and  important  refnlts,  which  we  obtained  in 
regard  to  the  heart  and  arteries  of  man,  will  be  confirmed  by 
other  trials.  We  fhall  repeat  our  experiments  as  foon  as  an 
opportunity  occurs,  and  we  {hall  take  care  to  give  you  an 
early  account  of  the  mofl  remarkable  obfervations  we  fhali 
make. 


VIII.  A  'Review  of  fome  Experiments  which  have  be’en  flip - 

pofed  to  difprove  the  Materiality  of  Heat.  By  William 

Henry  *. 

rip 

JL  RE  following  remarks  on  the  fubjedf  of  heat  were  writ¬ 
ten  Coon  after  the  publication  of  Count  Kumford’s  Inquiry 
concerning  the  Source  of  the  Heat  evolved  bv  Fridtion  ;  and 
of  the  interefting  Effavs  of  Mr.  Davy,  which  appeared  in 
Dr.  Beddoes’s  Weft  Country  Contributions.  They  were 
transmitted  to  Dr.  Beddoes,  for  publication,  about  the  clofe 
of  the  year  1799;  but  circumftances,  with  which  I  am  un¬ 
acquainted,  have,  I  believe,  induced  the  dodtor  to  decline 
the  continuation  of  his  periodical  work.  Thefe  circum¬ 
ftances  I  deem  it  neeeflary  to  ftate;  becaufe,  had  the  elTay 
been  written  nearer  the  period  of  its  publication,  it  would 
probably  have  afi umed  a  very  different  form.  At  prefent,  I 
have  not  leifure  to  review  the  fubjedt,  or  to  attempt  any  ma¬ 
terial  alteration  ;  and  (till  lefs  to  examine  whether  1  have 
been  anticipated  by  any  of  trie  authors  whole  e flays  have 
been  publifhed  during  the  two  left  years. 
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A  Review  of  fome  Experiments  which  have  been  fuppofed  td 
dij prove  the  Materiality  of  Heat. 


It  has  long  been  a  question  among  philofophers,  whether 
the  fenfation  of  heat,  and  the  clafs  of  phenomena  arifing 
from  the  fame  caufe,  be  produced  by  a  peculiar  kind  of  mat¬ 
ter,  or  by  motion  of  the  particles  of  bodies  in  general.  The 
former  of  tilde  opinions,  though  far.  from  being, univerfally 
admitted,  is  now  moft  generally  received ;  and  the  peculiar 
body,  to  which  the  pluenomena  of  heat  are  referred;  has 
been  denominated  by  M.  Lavoi.fier  caloric.  Againft  the 
dodrine  of  the  French  fchool,  fome  forcible  arguments  have 
lately  been  advanced  by  Count  Rumford  and  by  Mr.  Davy, 
both  ,of  whom  have  adopted  that  theory  refpeding  heat, 
which  affigns  as  its  caufe  a  motion  among  the  particles  of 
bodies. 

The  method  of  reafoning.  employed  by  Mr.  Davy  in  prov^ 
ing  the  immateriality, of  the  caufe  of  heat,  is  the  redudio  ad 
(ibfurdum ,  i.  e.  the  oppugned  theory  is  album ed  as  true,  to- 
gether  with  its  applications;  and  fadls  are  adduced  dircdtly 
contraclidory.-of  the  affumed  principles  :  I  {ball  take  the  li¬ 
berty,  of  offering  a  ffatement  of  the  argument,  rather  different 
from  that  of  Mr.  Davy,  though,  I  truft,  without  mijrepre- 
fentation,  or  any  material  omiffion. 

Let  heat  be  confidered  as  matter;  and  let  it  be  granted, 
that,  the  temperature  of  bodies  depends  on  the  prefence  of 
uncombined  caloric.  Now,  if  the  temperature  of  a  body 
be  increafed,  the  free  caloric,  occafioning  that  elevation, 
muff  proceed  from  one  of  two  fources :  either,  i Illy,  It  may 
be  communicated  by  furrounding  fu b fiances ;  or,  2clly,.  It 


may  proceed  from  an  internal  fource,  i.  e.  from  a  difengage- 
ment  of  what  before  exifted  in  the  body,  latent  or  combined,- 
But  the  temperature  of  bodies  is  uniformly  increafed  by  fric¬ 
tion  and  percufliop,  and  neceffarily  in  one  of  the  foregoing 
modes. 

I.  Mr.  Davy  found,  by  experiment,  that  a  thin  metallic 
plate  was  heated,  by  frnTion  in  the  exhaufted  receiver  of 
an  air-pump,  even  when  the  apparatus  was  infujated,  from 
bodies  capable  of  fupplying  calorie,  by  being  placed  on  ice. 
This  experiment  he  eonfiders  as  demonflrating,  that  the 
evolved  calorie  could  not  be  communicated  by  furrounding 
bodies. 

To  the  inference  deduced  from  this  experiment  it  may  be 
objected,  that  the  mode  of  infulation  was  by  no  means  per¬ 
fect.  Admitting  the  vacuum,  produced  by  the  air-pump, 
to  have  been  complete,  ftill  the  fupply  of  caloric  could  not 

thus 


On  the  Materiality  of  Meat. 

thus  be  entirely  cut  off,  fince  it  has  been  {hown  by  Count 
Humford  that  caloric  pafles  even  through  a  torricellian  va¬ 
cuum.  If,  therefore,  friction  produce  in  bodies  fome  change, 
which  enables  them  to  attraft  caloric  from  furrounding  fub- 
ftances,  this  attraction  may  be  equally  efficient  in  an  ex- 
haufted  receiver  as  in  one  containing  an  atmofphere  of  mean 
denfity.  It  would  be  an  interefting  fubjeCl  of  experiment  to 
determine  the  influence  of  atmofpberes  of  various  denfitiesas 
conductors  of  caloric;  for,  fince  effeCts  are  proportionate  to 
their  caufes,  and  it  is  afeertained  that  common  air  conduCts 
caloric  (better  than  it  is  conveyed  through  a  vacuum)  as 
fooo  is  to  703,  it  may  be  expeCted  that  the  ratio  will  hold 
in  all  intermediate  degrees. 

In  Count  Rumford’s  mafterly  experiment,  the  metal  fub- 
mitted  to  fridion  was  encompaffed  by  water,  and  air  was 
carefully  excluded  from  the  furfaces  in  motion:  yet  the  water 
became  hot,  and  was  kept  boiling  a  confiderable  time.  I11 
this  cafe,  the  only  obvious  fource  of  caloric,  from  without,  was 
through  the  borer  employed  in  producing  the  friCtion;  if  it 
be  true,  as  the  Count  has  obferved,  that  the  water  could  not,, 
at  the  fame  inftant,  be  in  the  aCt  of  giving  out  and  receiving 
heat.  The  fame  objection  to  the  communication  of  heat,, 
from  an  external  fource,  exifts  alfo  in  thus  explaining  Mr. 
Davy’s  experiment:  but  I  cannot  admit  that  the  argument 
is  demonftrative  in  proving  the  evolved  caloric  not  to  he  de¬ 
rived  from  external  fubftances;  for  no  ablurdity  is  implied  in 
fuppofing  that  a  body  may  be  receiving  caloric  in  one  ftate, 
and  giving  it  out  in  another.  We  have  an  example  of  the 
fimultaneous  admiffion  and  extrication  of  a  fubtile  fluid,  the 
materiality  of  which  is  admitted  by  Mr.  Davy,  in  an  excited 
eleCtric,  which,  at  the  very  fame  inftant,  receives  the  electric 
fluid  from  without,  and  transfers  it  to  the  neighbouring  con¬ 
ductors.  In  an  ignited  body,  alfo,  the  two  proceftes  of  ab- 
forption  and  irradiation  of  light  are,  perhaps,  taking  place 
at  the  fame  moment. 

II.  Another  caufe  of  the  increafe  of  temperature  in  bodies, 
Is  the  liberation  of  their  combined  caloric;  and  if  this  be  a 
fource  of  temperature,  the  abfolute  quantity  of  caloric  in  a 
body  muft  be  diminilhed  by  friCtion.  That  no  fuch  dimi¬ 
nution  really  takes  place,  we  have  the  evidence  of  two  expe¬ 
riments, — the  one  of  Mr.  Davy,  the  other  of  Count  Rumford. 
Mr.  Davy,  by  rubbing  together  two  pieces  of  ice,  converted 
them  into  water.  Now  water,  ex  hypotheji ,  contains  more 
caloric  than  the  ice  from  which  it  was  formed ;  and,  on  the 
fame  hypothefis,  the  abfolute  quantity  of  caloric  in  ice  is 
diminilhed  by  friCtion  and  liquefaCtionj  which  is  abfurd. 

Count 
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Count  Rumford  alfo  afeertained  that  tile  fpecific  heat  of  iron 
was  not  dirnihilhed  when  converted  by  a  borer  into  turnings, 
and  coniequerftly  when  it  had  been  the  fource  of  much  tem¬ 
perature.  In  explanation  of  thefe  fadts  we  may  be  allowed 
to  affume  the  communication  of  caloric  from  furrounding 
bodies,  till  this  communication  has  been  demon Itrated  to  be 
imp'offible*  But  even  were  the  impoffibility  eftablifhed,  it 
would  yet  remain  to  be  proved,  that  the  evolved  ealoric  doe's 
not  proceed  from  an  internal  fource  ;  and  this  can  only  be 
done  by  an  accurate  comparifon  of  the  quantity  of  caloric  in 
bodies  before  and  after  fridfion.  Now,  in  inftituting  this 
companion,  it  is  implied  that  we  pofTefs  means  of  determin¬ 
ing*  the  abfolute  quantity  of  caloric  in  bodies,  and  that  we 
can  compare  quantities  of  caloric  with  as  much  certainty  as 
we  can  obtain  from  an  appreciation  by  weight  or  by  meafure. 
Such  perfection,  however,  does  not,  I  apprehend,  belong  to 
the  prefent  date  of  our  knowledge  refpedting  heat ;  for  I  have 
always  been  diftrirftful  of  that  part  of  the  dodtrine  which  af* 
figns  the  ratio  of  heat  latent  in  bodies.  The  grounds  of  this 
cliff  ruff  I  fliall  (fate  pretty  fully;  for,  if  it  can  be  proved  that 
we  have  no  accurate  conceptions  of  quantity,  as  appertaining 
to  heat,  all  arguments  again  ft  its  materiality,  derived  from 
fuppofed  determinations  of  its  quantity,  ltnift  be  inconclufive. 

The  only  clear  conceptions  which  the  mind  has  of  quan¬ 
tity,  are  derived  either  from  a  comparifon  of  the  magnitude 
or  of  the  gravity  of  bodies.  In  the  inftance  of  caloric,  both 
thefe  modes  of  menfu  ration  fail  us.  We  cannot  eftimate  the 
bulk  of  a  fubftance  which  eludes  our  grafp  and  our  vifion ; 
nor  have  we  yet  fucceeded  in  comparing  its  gravity  with  that 
of  the  groffer  kinds  of  matter,  which  it  fufpailes  in  tenuity 
beyond  all  comparifon.  Our  notions  of  the  quantity  of  ca¬ 
loric  are  derived,  not  from  f’uch  fimple  judgments,  but  from 
complicated'  precedes  of  reafoning,  in  the  fteps  of  which, 
errors  fatal  to  the  whole  may  perhaps  fometimes  appear. 

Whatever  be  the  nature  of  caloric,  whether  it  be  a  body 
fu't  generis y  or  a  quality  of  other  bodies,  its  effects  are  pecu¬ 
liar,  and  appropriate;  and,  like  all  other  effects,  bear  a  pro¬ 
portion  to  the  energy  of  their  caufe.  Expatifion,  for  example, 
it  is  proved  by  experiment,  keeps  pace  with  the  adtual  incre¬ 
ments  of  heat ;  and  on  this  principle  is  founded  the  thermo- 
'  meter,  the  great  agent  in  the  acquirement  of  all  our  ideas  re- 
fpedtiny  heat,  both  abfolute  and  relative.  The  competency  of 
this  inftrument,  however,  to  afford  information  of  the  quantity 
of  caloric,  is  limited  by  the  following  circum dances  : 

iff,  The  mercury  of  the  thermometer  indicates  only  the 
quantity  of  heat  which  it  has  itlelf  acquired,  and  by  no  means 
o  that 
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that  contained  in  fur  rounding  bodies*,  adly,  The  fcale  of 
expan  (ion  is  wholly  arbitrary,  commencing  far  from  the 
ah  folate  privation  of  -heat,  and  falling  far  fhort  of  its  maxi-* 
mum.  3dly,  The  caloric  latent  in  bodies,  or  chemically 
combined  with  them,  has  no  effect  on  the  thermometer. 
4thly,  The  experiments  of  Dr.  Crawford,  though  fufficient 
to  {how  that  the  expanfion  of  the  mercury  of  the  thermo¬ 
meter  hears  a  ratio  to  the  actual  increments  of  heat  in  any 
temperature  between  the  boiling  and  freezing  points  of  wa¬ 
ter,  bv  no  means  prove  that  this  proportion  holds  uni  ver¬ 
bally.  '  •  V  an  '  :  ■  ,•  , 

Equal  weights  of  heterogeneous  bodies,  it  is  p  re  fumed, 
contain  unequal  quantities  of  caloric;  and  the  ratio  of  thefe 
quantities  is  approximated  in  the  following  manner: 

Equal  weights  of  the  fame  body,  at  different  tempera¬ 
tures,  give,  on  admixture,  the  arithmetical  mean;  but  equal 
weights  of  different  bodies,  at  different  temperatures,  afford  a 
temperature  which  varies  confiderably  from  the  mean.  Thus 
a  pound  of  water  at  ioo°,  and  a  pound  at  200°,  give  the 
temperature  of  150°$  but  a  pound  of  water  at  200°,  and 
a  pound  of  mercury  at  ioo°,  afford,  not  the  mean,  but  a 
temperature  confiderably  higher.  Hence  it  follows,  that  a 
pound  of  mercury  has  not  the  power  of  fixing  and  retaining 
io  much  caloric  as  a  pound  of  water;  and  the  fixation  of 
more  heat  by  the  water  than  by  the  mercury,  is  afcribed  to 
the  fuperior  energy  of  a  power  inherent  in  both,  and  termed 
capacity  for  caloric. 

From  an  extenfive  feries  of  experiments  Dr.  Crawford  in¬ 
fers,  that  the  capacities  of  bodies  are  permanent  fo  long  as 
they  retain  their  form.  Thus,  the  capacity  of  water  has  to 
that  of  mercury  the  ratio  of  28  to  1,  at  any  temperature  be¬ 
tween  320  and  2120.  The  difference  of  capacities  of  bodies, 
it  is  inferred,  therefore,  would  continue  the  fame  down  to  the 
abfolute  privation  of  temperature.  Imagine,  then,  two  bodies 
at  this  point  of  privation  :  they  may  (fill  contain  unequal  quan¬ 
tities  of  combined  caloric;  for,  when  chemically  combined,  ca¬ 
loric  does  not  produce  temperature.  On  Dr.  Crawford’s  hypo- 
thefis  thefe  comparative  quantities  of  combined  caloric  in  the 
two  bodies  may  be  learned  by  obferving  the  ratio  of  tempe¬ 
rature  produced  by  the  addition  to  each  of  fimilar  quantities 
of  heat.  This  fuppofition,  however,  is  manifeftly  gratuitous; 
and  the  contrary  might  be  maintained  with  equal  or  greater 
probability;  for  it  may  be  fuppoled  that  at  this  affumed  ne¬ 
gation  of  temperature  one  body  renders  latent  more  caloric 
than  another,  becaufe  it  ablually  contains  lefs,  as  certain  dry 
lalts  attrabl  more  water  from  the  atmofphere  than  others 
Vol,  XV.  No.  57.  E  containing 
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containing  much  water  of  cryflallization.  The  commonly 
employed  mode  of  afcertaining  the  fpecific  caloric  of  bodies 
is  founded,  therefore,  on  an  affumption  which  is  deficient  in 
the  character  of  a  datum,  and  which  itfelf  requires  proof. 

If  thefe  objections  be  valid,  they  will  apply  alfo  to  fhow 
the  fallacy  of  the  theorem  for  finding  the  abfolute  zero  of 
bodies.  By  this  term  fome  philofophers  appear  to  under¬ 
hand  the  point  of  abfolute  privation  of  caloric,  both  free  and 
combined.  I  apprehend,  however,  that  in  ftridt  propriety  it 
can  only  be  ufed  to  fignify  the  negation  of  uncomhined  caloric, 
or,  as  Dr.  Crawford  expreffes  himfelf,  the  point  of  abfolute 
cold.  As  applied,  however,  to  water,  it  is  evident  that  the 
whole  quantity  of  heat  is  underflood.  In  afcertaining  the 
zero,  fay  thefe  calculators,  the  capacity  of  ice  to  that  of  water 
is  as  9  to  xo.  It  is  plain,  therefore,  that  when  water  freezes 
it  muft  give  out  i-joth  of  its  whole  heat;  and  this  tenth  part 
is  found  to  anfwer  to  146°  of  Fahr.  Confequently  its  whole 
heat  is  ten  times  146,  or  1460°;  and  hence  the  natural  zero 
is  1460  —  32,  or  1428°.  Now  of  this  eflimate  it  is  a  datum, 
that  the  capacities  of  ice  and  water  have  precifely  the  above 
ratio.  But  if  the  general  formula  for  afcertaining  the  fpecific 
caloric  of  bodies  be  founded  on  erroneous  principles,  it  can¬ 
not  ferve  as  the  ground-work  of  any  folid  conclufions. 

The  materiality  of  caloric  may,  I  apprehend,  be  main¬ 
tained,  without  admitting  that  we  have  made  any  fteps  to¬ 
wards  determining  its  quantity  in  bodies ;  and  the  arguments 
of  Count  Rumford  and  Mr.  Davy  are  not  demonflrative, 
becaufe  they  aflume  that  this  part  of  the  do&rine  of  caloric 
cannot  be  relinquifhed  without  abandoning  it  in  toto.  I 
mav  be  permitted,  therefore,  to  {late  my  reafons  for  believing 
caloric  to  be  matter  5  which  wo.uld  have  been  unnecefTary 
had  the  contrary  been  proved  with  all  the  force  of  mathe¬ 
matical  demonflration. 

Avoiding  aH  metaphyfica!  reafoningon  the  nature  of  mat¬ 
ter,  and  afliiming  the  generally  received  definition  as  fuffi- 
eiently  characterizing  it,  I  {hall  examine  how  far  this  ge¬ 
neral  "character  of  matter  applies  to  the  individual — caloric. 
Caloric  occupies  fpace,  or  is  extended,  becaufe  it  enlarges  the 
dimenfions  of  other  bodies ;  and,  for  the  fame  reafon,  it  is 
impenetrable,  fmce,  if  it  could  exift  at  the  fame  time  in  the 
fame  place  with  other  bodies,  their  volume  would  never  be 
enlarged  by  the  addition  of  heat.  Of  form  or  figure,  as  only 
a  mode  of  extenlion,  it  is  unnecefTary  to  prove  that  caloric  is 
poffeffed ;  and,  indeed,  ther*  is  perhaps  only  one  general 
quality  of  matter  that  will  not  be  allowed  it,  viz.  attraction. 
That  caloric  is  influenced  by  the  attra&ioa  of  gravitation,  or 
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by  cohdive  attraction,  has  never  vet  been  proved :  yet  the 
various  experiments  of  BufFon,  Whitehurft,  Fordyce,  PiCtet, 
&c.  cannot  be  alleged  as  proofs  that  it  is  actually  devoid  of 
this  property;  fince  they  only  decide,  that  the  fmall  quanti¬ 
ties  which  can  be  artificially  collected,  are  not  to  be  fet  in 
the  balance  again  ft  the  grolfer  kinds  of  matter.  One  kind 
of  attraction,  that  which  has  lately  been  termed  chemical 
affinity,  may,  I  think,  after  a  full  furvey  of  phenomena,  be 
fairly  predicated  of  caloric;  and  if  its  poffeffion  of  this  quality 
be  rendered  probable,  we  fliall  thence  derive  a  powerful  ar¬ 
gument  in  favour  of  its  materiality. 

That  chemical  affinity  has  a  confiderable  fhare  in  producing 
the  phenomena  of  heat,  appears  probable  from  the  following 
confiderations : 

1.  All  the  characters  diftinguifhing  caloric  when  feparate, 
ceafe  to  be  apparent  when  it  has  contributed  to  a  change  of 
form  in  other  bodies ;  and  the  properties  of  the  fubftances 
fo  changed  are  alfo  materially  altered.  Now  this  is  the  only 
unequivocal  mark  of  chemical  union  that  we  can  apply  in 
any  inftance;  and  chemical  union  implies  the  exiftence  and 
efficiency  of  chemical  affinity. 

2.  The  relation  of  caloric  to  different  fubftances  appears  to 
obferve  that  peculiar  law,  which,  in  other  inftances,  is  termed 
eleClive  affinity.  If  a  compound  of  two  or  more  principles, 
a  metallic  oxide  for  inftance,  be  expofed  in  a  high  tempera¬ 
ture,  the  caloric  forms  a  permanent  union  with  the  one,  but 
not  with  the  other.  In  certain  inftances,  caloric  is  evolved, 
when  two  fubftances,  attracting  each  other  more  powerfully 
than  they  attraCl  caloric,  produce,  on  admixture,  an  elevation 
of  temperature.  In  other  inftances,  caloric  is  abforbed  when 
it  is  attracted  by  the  new  compound,  more  ftrongly  than  by 
the  feparate  components.  Such  fads  warrant  the  deduction, 
that  caloric  is  fuhjeCt  to  the  laws  of  chemical  affinity.  But 
the  precife  order  of  its  affinities  remains  to  be  decided  by  fu¬ 
ture  experiments. 

3.  Caloric  feems  alfo,  on  fome  occafions,  to  bear  a  part 
in  the  operation  of  double  eleCtive  affinities.  In  this  way 
it  produces  decompofitions,  which,  by  {ingle  affinity,  it  is 
incapable  of  effecting.  Thus  a  molt  intenfe  fire  does  not 
expel  entirely  the  carbonic  acid  from  alkalies:  but,  when 
the  affinity  of  an  acid  for  an  alkali  concurs  with  that  of  car¬ 
bonic  acid  for  caloric,  a  decompofitioti  enfues.  Again:  water 
may  be  fubmitted  to  the  higheli  temperature  without  impart¬ 
ing  a  gafeous  form  to  the  hydrogen  which  it  contains;  but 
the  confpiring  affinity  of  a  metal  for  oxygen  occafions  the 
production  of  hydrogenous  gas.  On  this  principle  many 
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chemical  fadts  are  refolved  into  the  law  of  double  affinity, 
which  are  at  p refen t  explained  by  that  of  Angle  elective  at¬ 
traction. 

4.  Caloric  a6ts  fome  times  as  an  intermedium  in  combin¬ 
ing  bodies  which,  without  its  aid,  are  not  fufceptible  of  com¬ 
bination.  Thus  carbon  and  oxygen  do  not  evince  any  ten¬ 
dency  to  combination  at  the  ordinary  temperature  of  the  at- 
mofphere;  but  caloric  brings  them  into  union,  and  confti- 
tutes  itfelf  part  of  the  refulting  compound.  This,  and  a  va¬ 
riety  of  other  inftances,  have  a  finking  refemblance  tojwhat 
is  called  intermediate  affinity. 

In  the  theory  of  Dr.  Crawford,  no  influence  is  allowed  to 
chemical  affinity  over  the  phenomena  of  heat;  and,  indeed, 
that  philofopher  expreffes  a  decided  opinion  that  elementary 
■heat  is  not  capable  of  uniting  chemically  with  bodies.  Hence 
it  appears,  that  the  difference  between  the  terms  affinity  and 
capacity  is  not  merely  a  verbal  one,  but  that  they  are  adfu ally 
expreffive  of  different  powers  or  caufes ;  and  the  queftion, 
therefore,  which  of  thefe  terms  fhall  be  adopted  in  the  de- 
fcription  of  fadls,  is  one  involving  the  determination  of  caufes. 

The  term  capacity  for  heat  is  employed,  by  Dr.  Crawford 
and  others,  to  denote,  in  the  abftradt,  that  power  by  which 
different  kinds  of  matter  acquire  different  quantities  of  caloric. 
But  in  the  various  applications  that  are  made  of  this  theory, 
a  more  precife  meaning  is  often  affixed  to  it;  and  the  term 
is  applied  in  much  the  fame  fenfe  which  it  has  in  common 
language.  When  thus  underftood,  a  difference  of  capacity 
neceffarilv  implies  a  difference  in  the  extent  of  the  fpaces 
between  the  minute  particles  of  bodies  ;  and  that  thefe  dif¬ 
ferences  occafion  the  varieties  obferved  in  the  acquirement  of 
heat  by  different  bodies.  On  this  theory  there  is  no  active 
principle  or  power  inherent  in  bodies,  and  more  adlive  in 
fome  than  in  others, — no  tendency  in  the  matter  of  heat  to 
attach  itfelf,  in  preference,  to  any  one  fubftance.  The  af- 
iigned  caufe  of  the  phenomena  of  heat  is  not,  I  apprehend, 
adequate  to  produce  the  effects  aferi bed  to  it. 

On  the  theory  of  capacities,  a  change  of  form  is,  in  cer¬ 
tain  inftances,  antecedent  to  the  abforption  of  caloric.  Thus, 
when  ether  is  converted  into  gas,  on  removing  the  preffure 
of  the  atmofphere,  according  to  this  hypothefis,  the  capacity 
of  the  ether  is  increafed  by  its  volatilization;  and  the  change 
of  form  is  prior  to,  and  the  caufe  of,  the  abforption  of  calo¬ 
ric.  The  order  of  events,  then,  in  the  volatilization  of  ether 
is  firlt  an  alteration  of  form  ;  next,  a  change  of  capacity ; 
and,  laftly,  an  abforption  of  calorie.  On  this  hypothecs, 
bther  may  ex  iff  in  the  hate  of  gas  without  containing  a 
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greater  abfolute  quantity  of  caloric  than  in  a  liquid  form. 
But  fu-ch  an  interpretation  of  phenomena  is  directly  con¬ 
tradictory  to  an  eftablithed  principle,  admitted  even  by  thofe 
who  prefer  the  dodtrine  of  capacities,  viz.  that  all  bodies, 
during  their  converfion  from  a  fluid  to  a  vaporous  flate,  ab¬ 
sorb  caloric.  It  is  at  variance  alfo  with  obferved  fadts  :  for, 
if  a  thermometer  be  immerfed  in  a  portion  of  ether,  confined 
under  the  receiver  of  an  air-pump,  the  temperature  of  the 
ether  will  be  found  to  fink  gradually  during  the  exhauftion 
of  the  air;  and  the  evaporation  becomes  proportionally 
flower,  till,  at  lafi,  it  is  fcarcely  perceptible.  We  may  there¬ 
fore  infer,  that,  at  a  certain  point  of  diminifhed  temperature, 
the  volatilization  of  ether  would  entirely  ceafe,  if  the  fupply 
of  caloric  from  furrounding  bodies  could  be  completely  inter¬ 
cepted.  But,  on  the  theory  of  capacities,  the  evaporation 
fliould  proceed  as  rapidly  at  the  clofe  as  at  the  commence¬ 
ment  of  the  procefs  ;  or,  in  other  words,  evaporation  fliould 
be  wholly  independent  of  temperature,  which  every  one 
knows  is  contrary  to  fadt. 

It  may  be  confidercd,  therefore,  as  extremely  probable, 
that  the  tendency  of  ether  to  aflume  a  gafeous  form  depends 
on  its  chemical  affinity  for  caloric.  But,  it  may  be  afked, 
how  is  this  affinity  counteradted  by  an  increafed  preflure,  and 
augmented  by  a  diminifhed  one? 

A  cireum fiance  absolutely  efiential  to  the  formation  of 
gales  is,  that  free  fpace  {hall  be  allowed  for  their  expanfion, 
Mechanical  preflure  adls  as  a  counteracting  force  to  this  ex¬ 
panfion,  and  either  prevents  it  compjete.lv  or  partially,  ac¬ 
cording  to  the  degree  of  its  application.  But  from  this  fadt. 
no  argument  can  be  drawn  again!!  the  exiftence  of  chemical 
affinity  as  an  attribute  of  caloric.  Two  oppofite  forces  in 
phyfics  may  be  fo  balanced,  that  neither  fliall  produce  its 
appropriate  effedt.  Thus,  a  body  impelled  in  contrary  direc¬ 
tions  may  remain  at  refi ;  yet  the  operation  of  the  oppofing 
forces,  in  this  cafe,  cannot  be  denied.  Even  in  chemiftry, 
we  have  unequivocal  examples  in  which  the  action  of  the 
affinities  is  fuppreffed  by  more  powerful  caufes.  Thus,  bodies 
that  have  a  ftrong  chemical  affinity  are  kept  perfedtly  diftindl 
even  when  placed  in  contadt  by  the  affinity  of  aggregation. 
The  only  inference,  then,  that  can  fairly  be  deduced  from 
the  effedts  of  preflure  in  preventing  the  formation  of  gafes, 
is,  that  it  is  a  power  fometimes  luperior  in  energy  to  that  of 
chemical  affinity. 

Since,  therefore,  caloric  is  characterized  by  all  the  proper¬ 
ties,  except  gravity,  that  enter  into  the  definition  of  matter, 
we  may  venture  to  confider  it  as  a  diftindt  and  peculiar  body, 
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Nor  is  its  deficiency  of  gravity  fufficient  to  exclude  it  from 
the  ciafs  of  material  lubftances.  Such  nicety  of  arrangement 
might,  with  equal  propriety,  lead  us  to  deny  the  materiality 
of  light,  the  gravity  of  which  has  never  yet  been  proved ; 
for,  befides  the  experiments  of  Mr.  Michell,  which  failed  in 
afcertaining  this  property  of  light,  we  have  feveral  chemical 
fadls  tending  to  the  fame  conclufion.  Thus  Mr.  Cavendifh, 
after  firing  a  mixture  of  hydrogenous  and  oxygenous  gafes  in 
a  clofe  veffel,  a  proeefs  during  which  much  light  is  always 
emitted,  found  not  the  fmalleft  diminution  of  weight. 

To  have  completed  this  defence  of  the  material  nature  of 
heat,  it  would  have  been  proper  to  have  pointed  out  the  cir- 
cumftances  in  which  the  phenomena  of  heat  differ  from  the 
known  and  acknowledged  phaenomena  of  motion.  At  pre- 
lent, however,  I  have  not  leifure  to  purfue  the  lubje£l  at  much 
length ;  and  though  feveral  points  of  difagreement  would 
doubtlefs  be  found,  I  {hall  mention  only  one  of  the  molt 
marked  and  decifive. 

Motion  is  an  attribute  of  matter,  independently  of  which 
it  cannot  poffibly  fubfift.  If,  therefore,  the  phaenomena  of 
heat  can  be  fhown  to  take  place  where  matter  is  not  prefen t, 
we  fhall  derive  from  the  fa£t  a  conclufive  argument  againfl 
that  theory  of  heat  which  affigns  motion  as  its  caufe.  Now, 
in  the  experiment  of  Count  hum  ford,  before  alluded  to,  heat 
paffed  through  a  torricellian  vacuum,  in  which,  it  need  hardly 
be  obferved,  nothing  could  be  prefent  to  tranfport  or  propa¬ 
gate  motion.  This  experiment,  in  my  opinion,  decidedly 
proves  that  heat  can  fubfift  independently  of  other  matter, 
and  confequently  of  motion  ;  in  other  words,  that  heat  is  a 
dijlinct  and  peculiar  body 

*  The  argument  at  p.  49,  which  is  the  bafis  of  my  objections  to  the 
commonly  employed  mode  of  afcertaining  fpecific  caloric,  I  fear,  is  not  io 
fully  and  clearly  hated  as  the  abftrule  nature  of  the  lubjeCl  requires. 

A  {Turning  two  bodies,  A  and  B,  to  be  at  the  point  of  privation  of  tem* 
perature,  or  to  pofifefs  no  free  caloric  whatfoever,  the  quantity  of  combined 
caloric  in  each,  according  to  Dr.  Crawford’s  theory,  is  dnetlly  proportional 
to  the  quantities  of  heat  necelTary  to  produce  equal  elevations  of  tempera¬ 
ture  in  the  two  bodies.  Thus,  if  to  attain  a  given  temperature,  A  require 
caloric  as  20,  and  B  only  as  10,  the  combined  caloric  of  A,  before  this 
addition,  is  infeired  to  have  borne  to  that  of  B  the  ratio  of  2  to  1.  But  it 
might,  with  equal  or  perhaps  greater  probability,  have  been  a  flu  wed  that 
the  combined  caloric  of  A  and  B  is  inverfely  proportional  to  the  quantities 
of  heat  required  to  produce  a  given  temperature  ;  that  A,  for  example,  to 
attain  a  certain  temperature,  has  abforbed  more  caloric  than  B,  becaufe  ixj 
A  lefts  caloric  exifted  previoufly  in  a  date  of  chemical  union, 
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IK.  Report  made  to  the  Philofophical  and  Mathematical 
Clafs  of  the  French  National  Injiitute  in  the  Sitting  of  Ali¬ 
gn]  l  1 8,  entitled  A  Tour  to  Upper  Egypt  above  the  Cata¬ 
racts  of  Sienne ,  with  Obfervations  on  the  different  Kinds 
of  Senna  ufed  in  Commerce .  By  C.  Dessessartz  and 
Ventenat.  y 

C  •  NECTOUX,  one  of  the  fcientific  men  whom  the  go¬ 
vernment  had  made  choice  of  to  form  part  of  the  commiffioa 
of  the  fciences  and  arts  which  accompanied  general  Bona¬ 
parte  to  Egypt,  being  appointed  to  obferve  the  agricultural 
iyltem  of  the  country,  by  examining  its  plants  as  well  as 
other  objects  of  natural  hiftory,  embraced  that  opportunity 
of  acquiring  fome  more  certain  information  in  regard  to  the 
fenna  which  Alexandria  fupplies  to  all  Europe,  and  particu¬ 
larly  to  France. 

The  magazines  of  Alexandria  and  Cairo  were  the  firff* 
fources  which  he  minutely  infpeCted,  All  the  bales  of  fenna 
were  opened  to  him,  and  he  found  not  only  the  two  kinds 
already  known,  but  alfo  a  third  plant  added  to  them,  the 
leaves  of  which  have  a  great  refemblance  to  thofe  of  the  real 
fenna.  But  fearing,  and  with  reafon,  that  the  information 
he  fhould  thus  obtain  would  be  as  imperfeCt  and  incomplete 
as  that  before  publifhed,  he  refolved  to  examine  the  different 
fpecies  in  the  places  where  they  are  cultivated,  and  in  the 
different  hates  of  growth,  that  the  defcription  he  intended  to 
give  might  be  as  full  and  accurate  as  poffible. 

With  this  view  he  vifited  and  examined,  with  great  care, 
the  environs  of  Alexandria,  Rofetta,  Damietta,  and  Cairo; 
but  without  fuccefs  :  he  did  not  find  a  fingle  plant  of  fenna 
in  the  whole  lpace  inclofed  in  the  Delta.  The  fenna,  there¬ 
fore,  is  called  the  fenna  of  Alexandria  merely  becaufe  that 
city  is  the  general  entrepot  from  which  it  is  tranfported  to 
Europe ;  and  fenna  de  la  palthe ,  becaufe  fuch  entrepots  are 
called  palthe ,  which  fignifies  a  farm  :  the  managers  are  called 
palthiers. 

By  the  information  obtained  from  the  different  palthiers, 
among  whom  he  mentions,  with  gratitude,  C.  Rofetty,  and 
from  the  inhabitants  of  the  country,  he  learned  that  fenna 
plants  were  to  be  found  in  the  valleys  of  Sienne.  He  there¬ 
fore  proceeded  thither,  and  had  the  fatisfa&ion  of  meeting 
with  fome,  and  of  collecting  feveral  loaded  with  flowers  and 
fruit.  Encouraged  by  this  fuccefs,  nothing  was  able  to  re- 
Aram  the  ardour  of  his  curiofity ;  neither  the  violence  of  the 
heat,  nor  the  difficulty  of  a  long  journey  through  parched 
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and  ragged  mountains,  nor  the  dread  of  the  ferocious  Arabs, 
among  whom  it  was  impofiible  to  travel  without  imminent 
danger.  He  difpatched  fome  of  the  natives,  who  brought 
him  fpecimens  of  the  different  plants  they  met  with.  But 
being  fupported  by  the  civil  and  military  authorities,  whom 
the  example  and  withes  of  the  commander  in  chief  had  in- 
fpired  with  the  fame  zeal  for  the  promotion  of  every  thing  that 
could  contribute  to  the  progrefs  of  the  fciences,  he  penetrated 
to  every  place  where  he  had  been  told  or  fufpedted  that  he 
fhould  find  fenna. 

It  was  in  the  defert  in  the  environs  of  Baffa-Tine,  two 
leagues  from  Cairo,  that  he  collected  the  firfl  plants  of  fenna 
belledv  :  on  the  left  bank  of  the  Nile,  oppofite  to  Hermantis 
or  Failach,  he  met  with  a  greater  abundance,  as  well  as  in  the 
neighbourhood  of  Darao. 

The  good  fenna  and  argue],  a  kind  of  cynanchum,  of  the 
bed  quality,  and  in  the  higheft  date  of  pefredtion,  grow  in 
great  abundance  in  the  valley  of  Bafabras,  or  of  Nubia,  from 
which  it  is  brought  by  the  caravans  to  Darao  and  Sienne; 
and  it  is  thence  transmitted,  at  lead  in  the  greater  part,  to 
Alexandria.  In  the  mountains,  three  days  journey  above 
Sienne,  the  guebelly,  the  fenna  of  theThebaid,  and  the  ar¬ 
gue],  are  found  ;  the  lad  mentioned  in  pretty  large  quantity 
in  a  valley  which  runs  to  the  ead  of  Sienne  turning  towards 
Egypt. 

In  thefe  places,  whether  valleys,  hills,  or  mountains,  the 
good  fenna  guebelly  and  the  arguel  receive  no  more  culture 
than  the  belledy,  which  is  con  fide  red  as  wild.  The  plants 
grow  fpontaneoufly  in  groups.  There  are  two  crops,  the 
abundance  of  which  depends  on  the  duration  of  the  rains, 
which  take  place  periodically  every  year.  The  fird,  which  is 
the  mod  plentiful,  takes  place  at  the  end  of  the  rains,  which 
begin  at  the  dimmer  folfiice  and  terminate  towards  the  mid¬ 
dle  of  September,  The  lecond  takes  place  about  the  middle 
of  March. 

The  preparation  confide  merely  in  cutting  the  plants,  and 
expofing  them  to  the  fun  on  the  rocks  till  they  are  brought 
to  a  date  of  perfect  defecation.  The  two  kinds  are  mixed 
fbrroetrmes  in  Nubia,  but  the  belledy  is  never  found  in  that 
part  of  the  country.  It  is  only  in  the  entrepots  of  Sienne 
atid  Cairo  that  it  is  added.  The  accounts  given  of  the  quan¬ 
tities  collected  and  deposited  in  the  magazines,  and  of  thofe* 
fold,  judify  the  fear  of  great  and  dangerous  adulteration  by 
the  addition  of  foreign  plants.  For,  according  to  the  ac¬ 
knowledgment  of  the  palthier,  the  product  of  the  two  crops 
varies  from  700  quintals  to  1100  or  more,  a  third  of  which  is 
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Ifguel,  and  the  f-ile  is  1400  or  1500  quintal's.  Anions  that- 
received  by  our  merchants  are  leaves  of  the  co-lute  a  and  box. 

Unfortunately  fuch  inltances  of  fraud,  which  are  too  com¬ 
mon  in  commerce,  arc  attended  with  more  ferrous  cotife*' 
quences  than  that  pradtrfed  in  regard  to  various  kinds  of 
drugs.  They  pccation  much  trouble  to  our  druo-gifts,  who' 
are  obliged  to  pick  the  fenna  with  the  utmbtt  care. 

The  antient  bofanifts  diffinmvifhed  thefe  two  kinds  of  fen- 

O,  - 

«a,  and  the  terms  they  employed  for  that  purpof ^foliisacu- 
tis  and  Joins  obtufis ,  expreffed  with  fufficient  clearnefs  and- 
precifion  the  differences  they  exhibit.  Linnaeus,  however, 
thought  it  neceffary  to  unite  them,  and  to  confider  them  as' 
varieties.  C.  Lamarck  notices  in  his  dictionary,  under  the 
head  caffui ,  the  error  into  which  this  celebrated  botaniff  has 
fallen.  He  diftinguifhes  two  kinds  of  fenna  which  grow  in 
Egypt.  One,  the  leaves  of  which  are  acute,  is  announced 
under  the  name  given  to  it  by  Forfkal,  caff  a  lane  col  at  a ;  and 
the  other,  the  leaves  of  which  are  obtufe,  under  that  of  cajjid 
fenna.  The  obfervations  prefented  to  the  clafs  on  thefe  two' 
plants  by  C.  Delifle,  and  afterwards  by  C,  Neetoux,  efta- 
bliflr  alfo  feveral  other  differences.  The  caff  a  fenna  is  diflin- 
guifhed  from  the  caffa  lanceolcita ,  not  only  by  the  obtufe 
leaves,  but  alfo  by  the  fli pulse,  which  are  longer  and  fhaped 
like  a  lance,  and  by  its  bent  pod  having  on  the  middle  of 
each  face  projecting  ridges. 

The  defenption  given  by  C.  Ne£toux,  when  compared  with 
that  of  C.  Delifle,  gives  arefemblance  of  characters,  which 
facilitates  a  diftinbt  knowledge  of  the  claffification  of  thele 
plants,  which  have  l)een  long  valued  on  account  of  their  me¬ 
dical  qualities.  It  is  under  this  point  of  view  we  {hall  con- 
fider  them. 


In  the  year  6,  C.  Bouillon-Lagrange  puhlifhed  a  che¬ 
mical  analyfis  of  the  fenna  of  the  paithe  of  Alexandria,  which 
is  ufed  in  commerce.  We  conceived  that,  by  delivering  ter 
him  the  three  kinds  of  plants,  ati  ample  provifion  of  which  had 
been  entrufted  to  us  by  C.  Neetoux,  we  fhould  be  able  to 
prefent  to  the  clafs  at.  the  fame  time  a  knowledge  of  the 
principles  contained  in  the  fenna  and  argue!,  'compared  with, 
that  already  obtained'  in  regard  to  the*  fenna  of  commerce. 
Our  with  has  been  fully  gratified  by  the  zeal  and  ability  of' 
C.  Lagrange.  It  will  not  appear  aitonifhing  to  you,  that 
the  two  analyfes  of  the  years  6  and  10  prefent  the  fame  re- 
iults,  with  the  exception  of  fuch  final  1  differences  that  they 
can  have  no  influence  on  the  opinion  which  phyficians  ought 

to  form  of  the  action  of  the  two  kinds  of  fenna,  fince  the  fenna 
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of  commerce  is  nothing  elfe  than  a  compound  of  the  three 
kinds*  which  C.  Nedtoux  collected  and  preferved  feparately. 

The  two  old  kinds  were  fubjedfed  feparately  to  examina¬ 
tion*  and  their  products  without  much  impropriety  may  be 
ranked  in  the  fame  clafs.  It  remained  therefore  to  fubjedfc 
to  the  fame  refearches  the  plant  arguel,  called  fenna  of  Mecca, 
placed  in  the  clafs  of  the  cynanchum  by  C.  Nedtoux,  who 
lias  given  an  ample  defcription  of  it.  The  following  is  the 
lefult  of  the  chemical  experiments  made  with  it  by  Bouillon- 
Lagrange. 

<c  It  appeared  to  me/’  fays  he,  cc  that  this  fubffance  con¬ 
tained  a  fmaller  quantity  of  extractive  matter.  Infufion,  either 
cold  or  hot,  decoction,  and  evaporation  of  the  liquors  gave 
only  a  fm all  quantity  of  extract,  and  this  extract  in  regard  to 
its  principles  was  always  analogous  to  the  extracts  of  the  two 
old  kinds  of  fenna.  The  fame  effects  therefore,  but  in  a 
weaker  degree,  are  to  be  expe6ted  from  it.  But  this  differ¬ 
ence  is  of  great  importance  in  the  practice  of  medicine,  and 
ought  to  be  attended  to,  as  well  as  the  form  under  which  the 
remedy  is  adminiftered. 

The  refearches  made  at  the  fame  time  by  our  colleague 
Vauquelin  and  Bouillon-Lagrange  on  a  conftituent  part  of 
fenna,  which  has  been  confidered  as  refinous,  and  conse¬ 
quently  as  the  moft  active,  will  effablifh  more  certain  ideas 
refpedling  this  kind  of  purgative. 

C.  Nedtoux  fent  with  the  leaves,  fmall  twigs  and  pods  of 
the  fenna  guebelly,  and  the  flowers  which  he  gathered  from 
that  plant.  Thefe  flowers,  according  to  the  refearches  of 
Bouillon-Lagrange,  give  the  fame  rein  Its,  only  that  they  do 
not  communicate  fo  much  colour  to  the  liquor  in  which  they 
are  infilled  or  boiled.  They  have  not  fo  falinc  and  bitter  a 
tafte  as  the  leaves  ;  their  odour  alfo  is  different,  and  every 
thing  announces  that  they  contain  lefs  of  the  purgative  prin¬ 
ciples. 

This  memoir  appears  to  us  particularly  important  in  an 
economical  point  of  view,  as  the  author  propofes  to  tranfplant 
the  Egyptian  and  Nubian  fenna  to  St.  Domingo,  where  it 
may  be  cultivated  in  diftricts  abandoned  by  the  planters.  C. 
Nedtoux  aflures  us  that  thele  plants  would  Succeed  equally 
well  in  the  Iff  es  of  France  and  Reunion,  and  alfo  in  Cayenne. 
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Xf  genius  and  indefatigable  induftry,  direXed  by  the  pureffi 
patriotifm,  have  any  claim  to  the  notice  of  our  readers,  an 
authentic  account  of  this  gentleman  cannot  but  be  highly 
acceptable  to  them.  When  we  contemplate  the  enlarged 
extent  of  his  views,  the  wide  and  rapid  circulation  of  his  im¬ 
provements  and  difcoveries  in  the  mod  important  branches 
of  art,  and  the  numerous  and  honourable  connexions  which 
he  has  formed  in  every  part  of  the  civilized  world,  we  ffiall 
be  obliged  to  admit  that  few  men  poffefs  greater  claims  to 
the  attention  and  gratitude  of  their  country. 

Matthew  Boulton,  fon  of  Matthew  Boulton,  by  Chriftian, 
-daughter  of  Mr.  Peers,  of  Chefter,  was  born  at  Birmingham 
the  14th  of  September  1728.  He  received  the  chief  part  of 
his  education  at  a  private  grammar-fchool  kept  by  the 
Rev.  Mr.  Anfted,  who  officiated  at  St.  John's  Chapel,  De-* 
ritend. 

So  early,  we  believe,  as  the  year  1745,  Mr.  Boulton, 
having  loft  his  father,  who  left  him  in  flourifhing  circum- 
ftances,  diftinguifhed  himfelf  by  the  invention  of  a  new  and 
nioft  ingenious  method  of  inlaying  fteel.  Buckles,  watch- 
chains,  and  a  great  variety  of  other  articles  wrought  at  his 
manufactory,  were  exported  in  large  quantities  to  France, 
where  they  were  eagerly  purchafed  by  the  Engliffi,  who  af- 
feXed  to  have  no  tatie  for  the  produXions  of  their  own  coun 
try. 

The  confinement  of  a  populous  town  was  but  ill  fuited  to 
fuch  an  eftablifhment  as  foon  became  neceflary  for  Mr,  Boul¬ 
ton's  further  experiments.  Accordingly,  in  the  year  1762, 
he  purchafed  thofe  extenfive  traXs  of  common,  at  that  time 
a  barren  heath,  with  only  a  fmall  houfe  and  mill,  on  which 
the  Soho  manufaXory  now  ftands.  He  laid  the  foundation 
of  his  prefent  extenfive  works  at  the  expenfe  of  nine  thou- 
fand  pounds.  To  this  fpot  his  liberal  patronage  foon  at- 
traXed  great  numbers  of  ingenious  men  from  all  parts  ;  and 
by  their  aid  he  fo  eminently  fucceeded  in  imitating  the  or 
moulu,that  the  moft  fplendid  apartments  in  this  and  in  many 
foreign  countries  received  their  ornaments  from  Soho.  Here, 
too,  the  works  of  the  greateft  mafters  in  oil  colours  were  me¬ 
chanically  taken  off,  with  fuch  eafe  and  exaXnefs  that  the 
original  could  fcarcely  be  diftinguifhed  from  the  copy.  This 
mode  of  copying  was  invented,  we  believe,  by  Mr,  Egging® 

*  From  Public  Cbara&ers  of  1800-1801, 
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tors,  wbofe  performances  in  flamed  glafs  have  fince  intro- 
duced  his  name  to  the  public. 

The  utmoft  power  of  the  water-mill,  which  Mr.  Boulton 
had  hitherto  employed,  fell  infinitely  fhort,  even  with  the 
aid  of  horfes,  of  that  immenfe  force  which  was  foon  found 
neceffary  to  the  completion  of  his  defigns.  Recourfe  was 
therefore  had,  about  the  year  1767,  to  that  chef-d'oeuvre  of 
human  ingenuity,  the  beam  engine.  In  fpeaking  of  that 
wonderful  machine,  we  (h all  adopt  the  animated  language  of 
a  late  excellent  Review  : — ' The  fleam  engine,  approaching  to 
the  nature  of  a  perpetuum  mobile,  or  rather  an  animal ,  is 
incapable  of  laffitude  or  fenfation,  produces  coals,  works 
metals,  moves  machines,  and  is  certainly  the  nobleft  drudge 
that  was  ever  employed  by  the  hand  of  art.  Thus  we  6(  put 
a  hook  in  the  nofe  of  the  Leviathan  thus  we  cc  play  with 
him  as  a  child,  and  take  him  for  a  fervant  for  ever  thus 
C£  we  fubdue  nature,  and  derive  aid  and  comfort  from  the 
elements  of  earthquakes  t.” 

The  fir  ft  engine  that  Mr.  Boulton  conftru&ed  was  on 
M.Savary?s  plan,  of  which  the  reader  will  find  one  of  the  moft 
fatisfa&ory  accounts  in  Profeffor  Bradley’s  (( New  Improve¬ 
ments  of  Planting  and  Gardening!,”  &c.  But  the  machine 
was  yet,  as  it  were,  in  its  infancy,  and  by  no  means  an- 
fwered  Mr.  Boulton’s  expectations.  In  the  year  1769  Mr. 
James  Watt,  of  Glafgow,  obtained  a  patent  for  fuch  a  pro¬ 
digious  improvement  of  it,  that  Mr.  Boulton  immediately 
fought  his  acquaintance,  and  induced  him  to  fettle  at  Soho. 
At  this  place,  the  facility  of.  its  application  to  a  variety  of 
concerns,  wherein  great  force  was  requifite,  foon  man ifefted 
its  fuperior  utility  and  vafl  advantages  to  the  public  :  Parlia¬ 
ment,  therefore,  1111775,  cheerfully  granted  a  prolongation 
of  Mr.  Watt’s  patent  .for  twenty-five  years.  A  partnerfhip 
now  commenced  between  MefiTrs.  Boulton  and  Watt;  and  a 
manufactory  of  fleam-engines,  on  their  improved  plan,  was 
eflablifhed  at  Soho,  which  (till  fupplies  the  chief  mines  and 
manufactories  throughout  the  kingdom. 

Aided  by  fuch  talents,  and  commanding  fuch  unlimited 
mechanical  powers,  Mr.  Boulton’s  views  foon  expanded,  and 
Soho  began  to  exhibit  fymptoms  of  the  extraordinary  advan¬ 
tages  it  had  acquired.  The  art  of  coining  had  long  flood  in 
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need  of  Amplification  and  arrangement ;  and  to  this  art  Mr. 
Boulton  no  fooner  turned  his  attention,  than,  about  the 
year  1788,  he  ereCted  a  coining-mill  on  an  improved  plan, 


'*  Job,  xli.  a— 4. 


f  Analytical  Review,  Feb.  1797?  Pi  220* 
f  Seventh  edit.  p.  315, 
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and  ftruck  a  gold  medal  of  the  full  weight  of  a  guinea,  and 
of  the  fame  form  as  that  of  his  new  copper  coinage  lately  put 
into  circulation.  The  fupe'rior  advantages  of  that  form  are 
obvious.  The  impreffion  is  far  lefs  liable  to  friCtion  5  and  by 
means  of  a  heel  gauge  of  equal  diameter,  money  coined  on 
that  principle  may  be  examined  by  meafure  as  well  as  by 
weight,  the  rim  being  exactly  circular.-  Moreover,  the  in- 
trinfic  is  fo  nearly  equal  to  the  current  value  of  every  piece, 
that,  without  a  fteam-engine  and  adequate  apparatus,  every 
attempt  to  counterfeit  the  Soho  coinage  muft  be  made  with 
lofs.  The  fabrication  of  bale  money  feems  likely^  by  thefe 
means,  to  be  fpeedily  checked,  and,  it  is  to  be  hoped,  en¬ 
tirely  defeated.  The  reafon  why  Mr.  Boulton  has  not  yet 
been  employed  by  government  in  the  coinage  of  gold  and 
lilver,  we  have  not  been  able  to  learn. 

The  mill  at  Soho  works  eight  machines,  each  of  which 
receives,  Jlamps,  and  delivers  out ,  by  the  aid  of  only  a  little 
boy ,  from  J'eventy  to  ninety  pieces  of  copper  in  one  minute.  Ei¬ 
ther  of  them  is  Hopped  without  the  fmalleft  interruption  to 
the  motion  of  the  others.  In  adjoining  apartments  all  the 
preparatory  proceffes  are  carried  on  with  equal  facility  and 
difpatch  ;  fuch  as  rolling  the  copper  into  fheete,  dividing 
them  into  blanks,  and  lhaking  them  into  bags  clean  and 
ready  for  the  die.  Without  any  perfonal  communication 
between  the  different  dalles  of  workmen,  See.  the  blanks  are 
conveyed  to  the  room  where  they  are  fhaken,  and  from  thence 
to  the  coining- room,  in  boxes  moving  with  immenfe  velocity 
on  an  inclined  plane,  and  accompanied  by  a  ticket  of  their 
weight. 

The  Sierra  Leone  company  have  employed  Mr.  Boulton’s 
mint  in  the  coinage  of  fdver,  and  the  iLall  India  company 
in  that  of  copper.  Two  complete  mints  have  likewife  been 
lately  fent  to  Pctcrfburgh. 

Since  the  dernife  of  the  late  emprefs  Catharine,  Mr.  Boul¬ 
ton  prefented  her  fucceffor,  the  late  emperor  Paul  I.,  with 
fome  of  the  moil  curious  articles  of  his  manufactory,  and  in 
return  received  a  polite  letter  of  thanks  and  approbation,  to¬ 
gether  with  a  lplendid  collection  of  medals,  minerals  from 
Siberia,  and  fpecimens  of  all  the  modern  money  of  Ruflia. 
Among  the  medals,  which  for  elegance  of  delign  and  beauty 
of  execution  have  never  yet  been  equalled  in  this  cr  any 
other  country,  is  a  malfy  one  of  gold,  impreffed  with  a  link¬ 
ing  likenefs,  it  is  faid,  of  that  monarch.  Our  readers  will 
be  furprifed,  when  they  are  told  that  this  unrivalled  piece 
was  ftruck  from  a  die  engraved  by  the  prefent  emprefs  dow¬ 
ager. 
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ager,  who  has  from  her  youth  taken  great  delight  in  the  art 
of  engraving  on  fteel. 

With  the  view  of  hill  further  improving  and  facilitating 
the  manufactory  of  {team-engines,  Meifrs.  Boulton  and 
Watt  have  lately,  in  conjunction  with  their  Tons,,  eftahlifhed 
a  foundery  at  Smethwick*  a  fhort  diftance  fromSoho.  Here 
that  powerful  agent  is  employed,  as  it  were,  to  multiply 
itfelf,  and  its  various  parts  are  fabricated  and  adapted  toge¬ 
ther  with  the  fame  regularity,  neatnefs,  and  expedition, 
which  diftinguifh  all  the  operations  of  their  manufactory. 
Thofe  engines  are  afterwards  diftributed  to  all  parts  of  the 
kingdom  by  the  Birmingham  canal,  which  communicates 
with  a  wet  dock  belonging  to  the  foundery. 

To  fuch  amazing  perfection  has  the  {team-engine  at  length 
been  brought,  that  the  confumption  of  one  bufhel  of  New- 
caftie  coals  will  raife  nearly  fix  thoufand  hogfheads  of  water 
ten  feet  high,  and  will  do  the  work  of  ten  horfes  for  one 
hour.  This  remarkable  abridgement  of  human  labour,  and 
proportionate  diminution  of  expenfe,  are,  in  a  great  mea- 
fure,  the  refult  of  trials  made  under  the  aufpices  of  Mr. 
Boulton.  But  for  a  more  complete  account  of  thefe  ma¬ 
chines,  their  power,  &c.  we  mu  ft  refer  the  reader  to  Dr. 
Darwin’s  Botanic  Garden 

It  could  fcarcely  be  expeCted  that  envy  would  view  with 
indifference  fuch  Angular  merit,  and  fuch  unexampled  fuc- 
cefs.  The  inventions  and  improvements  ofMeffrs.  Boulton 
and  Watt  were  firft  imitated,  and  then  either  decried  or  de¬ 
puted.  Reafon  laboured  in  vain  to  filence  the  clamours  of 
injuftice,  and  to  defeat  the  ftratagems  of  fraud.  At  length, 
in  the  year  1792,  a  folemrt  decifion  of  parliament,  and, 
about  the  fame  time,  the  concurrent  opinion  of  the  court  of 
king’s  bench,  forbad  any  further  encroachment. 

Whoever  contemplates  the  merit  and  utility  of  a  long  life 
devoted  to  fuch  valuable  purfuits,  as  we  have  here  briefly  and 
very  imperfectly  defcribed,  and  recollects  without  emotion, 
that  the  fpot  whereon  fo  much  has  been  done,  and  is  ft  ill 
doing  ;  where  hundreds  of  women  and  children  eafily  earn 
a  comfortable  fubfiftence  f ;  where  population  is  rapidly  in- 
creafing,  and  the  means  of  national  profperity  increafing  in 

*  Fourth  edit,  note  xi.  page  287. 

f  We  have  been  unable  to  afcertain  the  number  of  hands  employed  by 
Mr.  Boulton  at  this  time,  which  muft  frequently  vary  according  to  the 
changes  that  neccflarily  take  place  in  the  demand  for  different  articles  ; 
but  we  know,  that  when  Mr.  Boulton  junior  came  of  age,  in  1791,  feven 
hundred  workmen  fat  down  tQ  an  entertainment  given  by  fits  father. 

'  "  pro- 
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proportion,  was  lately  a  bleak,  fvvampy,  and  fterile  wafte, 
mud  want  underhand  mg  to  comprehend,  orfympathy  to  ap¬ 
preciate,  the  happinefs  of  his  fellow-creatures* 

Mr.  Boulton  is  now  in  his  feventy-third  year,  and  he  ap¬ 
pears  to  poffefs  the  hilarity  of  youth.  Extraordinary  exer¬ 
tions,  often  both  of  body  and  mind,  feem  not  to  have  im¬ 
paired  a  conftitution  which  muft  have  been  naturally  rob u ft. 
He  is  fond  of  muflc,  and  takes  great  delight  in  the  company 
of  young  people.  One  fon,  a  young  man  of  confiderable 
accomplifhment  and  great  promife  in  his  father’s  line,  and 
one  daughter,  both  of  them  unmarried,  have  furvived  their 
mother.  Mr.  Boulton  is  fellow  of  the  Royal  Societies  of 
London  and  Edinburgh,  and  of  the  Free  Economical  Soci¬ 
ety  of  Peterfburgh,  as  well  as  of  many  other  foreign  inflitu- 
tions. 


XI.  On  the  Effects  of  Elder  in  preferring  Plants  from  InfeBs 
and  Flies.  By  M.  Christophe  Gullet  *. 

Common  elder  has  appeared  to  me  ufeful,  ift,  for  pre¬ 
venting  cabbage  plants  from  being  devoured  or  damaged  by 
caterpillars  :  2d,  to  prevent  blights,  and  their  effects  on  fruit- 
and  other  trees  :  3d,  to  preferve  corn  from  yellow  flies  and 
other  infedts  :  4th,  to  fecure  turnips  from  the  ravage  of  flies, 
&c. 

1  ft,  The  ftrong  and  fetid  odour  of  a  bunch  of  elder  leaves 
induced  me  to  think  that  different  kinds  of  butterflies  might 
be  incommoded  by  it  in  proportion  to  their  delicacy.  I  there¬ 
fore  took  fame  young  twigs  of  elder,  at  the  period  when  but¬ 
terflies  began  to  appear,  and  whipped  well  with  them  fome 
cabbage  plants,  but  in  fuch  a  manner  as  not  to  damage  them. 
Since  that  time,  during  two  fummers,  though  the  butterflies 
hovered  round  the  plants,  I  never  faw  one  of  them  fettle  on. 
them  ;  and  I  do  not  think  that  a  Angle  butterfly  was  hatched 
on  the  cabbages  treated  in  this  manner,  though  a  neigh¬ 
bouring  board  was  dirtied  by  them  in  the  ufuai  manner. 

2d,  After  a  fhort  reflection  on  the  effedls  here  mentioned, 
and  on  blights,  which,  in  my  opinion,  are  chiefly  occafioned 
by  fmall  flies  and  fmall  infedts  whole  organs  are  ftill  more 
delicate  than  thofe  of  the  former,  I  was  induced  to  whip  in 
the  fame  manner  with  elder  twigs,  as  high  as  I  could  reach, 
the  branches  of  a  plum-tree  which  grew  in  an  efpalier.  The 

*  Prom  the  Bib  Hotkeys  Bhyfi 1 0- economic ue%  Ann.  6; 
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whipped  leaves  remained  green  and  in  a  good  condition,  while 
from  at  lead:  fix  inches  above  to  the  top  of  the  tree  the  reft 
of  the  leaves  were  blighted,  wrinkled,  and  full  of  worms.  It 
is  here  to  be  obferved  that  the  tree  was  in  full  flower  when  I 
whipped  it,  therefore  much  too  late  for  this  operation,  which 
ought  to  have  been  performed  once  or  twice  before  flowering* 
But  I  am  of  opinion,  that  if  trees  were  befprinkled  with  a  ftrong 
infufion  of  elder  every  eight  or  fifteen  days,  the  luccefs  would 
be  certain,  and  that  there  would  be  no  danger  of  injuring  either 
the  flowers  or  the  fruit. 

3d,  What  the  farmers  call  the  yellows  in  corn,  and  which 
they  confider  as  a  kind  of  blight,  is  the  effect,  as  every  one 
knows,  of  a  fmall  yellow  fly  with  blue  wings  nearly  of  the 
fize  of  a  gnat.  It  lays  its  eggs  in  the  ear  of  wheat,  and  pro 
duces  a  worm  almoft  invifible  to  the  naked  eye,  but  which, 
when  feen  by  a  magnifying  glafs,  is  a  large  yellow  larva, 
having  the  f hilling  colour  of  amber.  This  fly  is  fo  produc¬ 
tive,  that  I  have  counted  upwards  of  forty  worms  in  the  chaff 
of  one  ear  of  wheat,  which  was  a  number  fuflicient;  to  deftroy 
it  entirely.  I  therefore  propofed  to  make  my  experiment  as 
foon  as  poffible;  but  the  heat  and  drought  of  the  feafon  hav¬ 
ing  advanced  the  wheat  more  than  ufual,  it  was  in  flower  be¬ 
fore  f  could  attempt  it.  Next  morning,  however,  at  break  of 
day,  two  fervaui s  having  drawn  bundles  of  elder  aver  the  ears 
.of  wheat  on  each  fide  of  the  furrow,  backwards  and  forwards, 
in  places  where  the  wheat  was  not  fo  far  advanced,  I  hoped 
that  the  fetid  effluvia  of  the  elder  would  prevent  the  flies  from 
remaining  on  the  ears  that  were  covered  with  them :  and, 
indeed,  I  was  not  entirely  disappointed ;  for,  on  examining 
my  wheat  fonie  time  after,  I  found  that  the  part  which  had 
been  beaten  with  elder  was  much  lefs  damaged  than  that  which 
bad  not  been  treated  in  the  fame  manner.  1  have  no  doubt, 
that,  had  I  employed  this  precaution  fooner,  the  corn  would 
have  been  completely  preferved.  Should  this  be  the  cafe,  the 
procefs  is  Ample;  and  I  flatter  myfclf  that  fine  crops  of  corn 
may  be  favcd  by  thefe  means  from  this  fmall  infedt,  which 
-is  fo  deftru&tive  to  them.  One  of  thefe  yellow  flies  laid  on 
my  thumb  at  leaft  eight  or  ten  eggs,  of  an.  oblong  form,  in 
the. fmall  interval  of  time  which  1  employed  in  walking  over 
two  or  three  furrows,  holding  it  bv  the  wings,  and  which  I 
could  not  obferve  without  the  afiifiance  of  a  magnifying  glafs. 

•  4th,  It  often  happens  that  whole  crops  of  turnips  are  de- 
ftroyed  while  young,  in  confeqnence  of  being  pricked  by  cer¬ 
tain  infers,  I  have  great  reafon  to  think  that  this  evil  may 
be  prevented  in  an  effectual  manner,  by  can  fine  a  perfon  to 
draw  a  bunch  of  elder,  fuffi'oiently  large  to  cover  about  the 
1  breadth 
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breadth  of  a  foot,  over  the  young  turnips,  going  backwards 
and  forwards.  What  confirms  me  in  this  idea  is,  that,  hav¬ 
ing  drawn  a  bunch  of  elder  over  a  bed  of  young  cauliflower's 
which  had  begun  to  be  pricked,  they  afterwards  remained 
untouched  by  thefe  fnfedts. 

Another  farifc  which  tends  to  fupport  this  idea  is,  that 
when  my  neighbourhood,  about  eight  or  nine  years  ago,  was 
fo  infefted  with  caterpillars  that  they  devoured  all  the  vege¬ 
tables,  leaving  fearcely  a  green  leaf  untouched,  they  fpafed 
the  elder-trees  amidft  this  general  devastation,  and  never 
molefted  them.  In  reflecting  on  thefe  circumftances,  1  am 
of  opinion  that  the  elder  might  be  introduced  with  advantage 
into  our  gardens,  as  the  means  of  preferving  fruit-trees  and 
various  plants  from  the  rapacity  of  infects. 

The  dwarf  elder  appears  to  me  to  exhale  a  much  more 
fetid  fmell  than  the  common  elder,  arid  therefore  ought -to 
be  preferred  in  making  experiments  on  this  fuhjeCt. 


XII.  Reply  to  a  Charge  of  Rlagiarifm ,  brought  hy  Mr. 
He  Nil  y  Clarke  againjl  W.  Dickson,  LL.  D.  Com¬ 
municated  in  a  Letter  from  Dr.  Dickson  to  Mr.  Til- 
loch. 


A  HAVE  partly  drawn  up,  and  hoped  before  this  to  have 
laid  before  the  Public,  a  Defenfe  of  Sir  Ifaac  Newton,  and 
fome  other  diftinoaiifhed  Britifh  mathematicians,  .a  grain  It 
the  mifreprefentations  of  Mr.  Henry  Clarke,  and  of  the  wri¬ 
ter  of  the  mathematical  articles  of  the  Monthly  Review. 
But  a  dillreffing  complaint,  which  is  alleviated  but  not  yet 
removed,  has,  as  you  know,  long  rendered  me  almoil,  and 
at  times  altogether,  incapable  of  the  neceflary  application  to 
more  ferious  concerns,  which  will  demand  my  whole  atten¬ 
tion  for  fome  time  to  come. 

I  certainly  owe  the  gentlemen  fome  return  for  their  Ani- 
madverfions  *  on  one  of  my  notes  on  C.  Carnot’s  excellent 
piece  on  the  Inlinitefimal  Calculus;  and.  it  will  be  eafv  to 
repay  them  in  their  own  coin,  and  with  intereft.  In  that 
inflancc,  it  is  true,  and  perhaps  in  others,  I  unfortunately 


*  See  Ammadverfions  on  Dickfon’s  Tranflation  of  C.  Carnot’s  Re¬ 
flexions  on  the  Theory,  of  the  Infinitefxmal  Calculus,  by  Henry  .  Clark  e, 
.late  Pralefi.  Coll.  Muncun.  &c.  fold  by  T.  Hur.ft,  No.- 3^ •Fai^®fter 
Row.  — Alfo  the  Monthly  Review  Enlarged,  vol,  xxxviii,  p.  '44.6,,  .44 R 
N.  Series. 
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Dr.  Dlcb fan' s  Reply  to  Mr.  Clarke. 

ini  (look  the  fenfe  of  my  very  acute  and  ingenious  author ;  for 
which  I  am  ready  to  make  him  and  my  readers  any  reafona- 
ble  apology'*.  But  it  is  alfo  true,  as  Mr.  Clarke  himfelf 
confeffes,  that  I  ‘c  have  endeavoured  to  do  juftice  to  my 
author,”  and,  on  the  whole,  have  properly  appreciated  his 
merit.”  Yet  it  is  no  lefs  apparent,  that  both  Mr.  Clarke 
and  the  Monthly  Critic,  not  contented,  as  the  Critical  Re¬ 
viewer  has  been,  with  correcting  my  error,  have,  without  the 
fmallejl provocation ,  treated  me  with  the  greateft  harfhnefs 
and  contempt.  Their  motives  will  appear  hereafter,  from 
the  internal  evidence  of  their  own  writings,  compared  with 
my  notes  on  C.  Carnot ;  and  from  ftrong  collateral  circum- 
itances.  Among  other  things,  it  will  appear,  that  Mr. 
Clarke,  as  well  as  the  Monthly  Ce.nfor,  is  in  fome  degree,  a 
critic  by  trade  ;  that  both  are  in  the  habit  of  emitting  their 
decifions,  with  an  air  of  defpotic  authority,  which  ill  becomes 
men  whofe  abilities,  confiderable  as  they  are,  cannot  hide 
their  infirmities,  far  lefs  juftify  their  infolence;  and  that,  in 
many  in  (lances,  they  ought  rather  to  implore  pardon,  than 
to  provoke  recrimination.  Mr.  Clarke  has  already  been 
taxed  with  i(  nonfenfe  *  in  correcting  my  error f  ;  and  the 
“  injurious  afTertions”  of  the  Monthly  Critic  have  lately 
obliged  the  juftly  celebrated  Dr.  Hutton,  of  Woolwich,  to 
drag  the  u  concealed  tyrant”  out  of  his  hole,  and  to  expofe 
him  publicly  by  name . 

I  fhall  be  juftified  by  the  evidence  before  me,  to  confider 
my  cenfors  (efpecially  the  Monthly  one)  in  certain  other 
lights  than  thofe  of  feif-conceited  and  unjuft  critics,  and 
illogical,  new-fangled,  mathematicians.— But  my  chief  ob¬ 
ject  at  prelent  is,  to  repel  a  charge  of  plagiarifin,  brought 
again  ft  me  bv  Mr.  Clarke,  in  thefe  words  : 

“  P.  S.  The  Tranflator  informs  the  reader,  in  his  note,, 
p.  47,  that  the  general  method  there  fliown  of  finding 
the  fluxions  of  quantities,  is  (i  in  Jome  me afure  new .”  But 
if  the  reader  will  look  into  Clarke’s  Rationale  of  Circulating 
Numbers ,  with  ufeful  Remarks  on  various  Parts  of  the  Ma¬ 
thematics)  publifhed  about  twenty  years  ago,  he  will  find  the 
very  fame  procefs  adopted,  and  the  application  thereof  copi- 
oufly  exemplified  1  ” 

Such  is  the  charge  which  Mr.  Clarke,  no  doubt  to  make 
it  confpicuous,,  has  placed  in  a  Poftfcript  after  “  the  end”  of 
his  Animadverfions  on  mv  Tranflation  of  Carnot:  and  has 
fmifhed  it  with  a  (!)  by  way  of  a  fting^to  its  tail. 

-  My  error  cannot  embarVafs.  the  reader.  He.  has  only  to  omit  mv 
note,  -p.  a  6. 

•p'lfAhe  Critical  Preview,  vol,  sfedv,  New  Air.  p.  359. 
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In  the  firft  place,  I  folemnly  declare  that  this  charge  is 
falfe  and  groundlefs  in  every  pofiible  refpedt. 

Secondly,  I  deny  that  I  have  there  ££  (ho'wn  a  general  me¬ 
thod  of  finding  the  fluxions  of  quantities.”  I  have  only  in- 
ferted  in  a  note,  “  a  J'pecimen” — ££  a  flight  and  imp  erf  eB 
general  outline ” — of  a  very  eafy,  and  in  fome  meafure  new, 
manner  of  treating  the  fundamental  procefles  of  fluxions, 
which  I  long  ago  mentioned  to  vourfelf;  and  which,  with 
fome  thoughts  on  Prime  and  Ultimate  Ratios,  I  intended 
to  offer  you  for  publication/’  &c.*  The  fubftance  of  the 
paper  here  alluded  to,  which  you  may  recolledl  my  men¬ 
tioning,  I  fubmitted  to  a  certain  Gentleman  whofe  education 
does  honour  to  the  Univerfity  of  Cambridge.  But  the  paper 
itfelf,  owing  to  my  indifpofifion  and  avocations,  is  not  yet 
finifhed;  and,  owing  to  the  treatment  I  have  received,  is 
likely  never  to  be  printed,  any  more  than  fome  analogous 
pieces  of  more  confequence,  which  I  intended  for  the  prefs. 
This,  Mr.  Clarke  will  fay,  perhaps  very  truly,  is  no  lofs  to 
the  public.  But  unlefs  he  can  divine  the  contents  of  a  piece, 
which  has  no  public  exiftence,  his  charge  of  plagiarifm  muft 
become  impotent,  or  can  only  affedft  it’s  fabricator. 

Thirdly ,  Whether  even  the  ££  fpecimen”  of  the  method 
which  I  promifed,  he,  or  be  not,  u  the  very  fame”  with  Mr. 
Clarke’s,  is  a  matter  of  faB ,  of  which  thofe  perfons  who 
compare  them  can  judge;  and  fuch  I  leave  to  determine. 
Whether  they  know  any  book  from  which  that  ££ fpecimen”' 
differs  fo  widely  as  it  does  from  that  of  Mr.  Clarke. 

I  pretended  not  to  a  method  entirely,  or  even  in  a  great 
meafure,  new.  My  principal  objedf  was  facility,  which  is 
but  too  much  neglected  by  great  mathematicians.  I  thought, 
however,  that  my  firft  way  of  finding  the  fluxion  of  a  fraction 
was  my  own,  as  I  ftill  think  the  fecund  is.  Certainly,  I  never 
received  either  of  them  from  any  man,  or  from  any  book. 
The  firft  is  as  follows : 

££  The  fluxion  of  a  fraction  may  be  found  by  confidering 
it  as  the  product  of  the  numerator  and  denominator,  giving 

the  latter  a  negative  index.  Thus  —  is  equivalent  to_^  X 

and,  as  the  fluxion  of  xy  is  yx  +  xy,  fo  the  fluxion  of 

- — ,  or  of  its  equivalent^  1  X  x,  muft  be 

[y  1  X  x]  -P 

yx  —  xy 

“• 


[x  X 


2  A 
yj  = 


y 


xy 
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•jxy 


Sre  my  T reflation  of  Carnot,  notes  p.  a$  2nd  aq. 
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This  procefs,  I  fay,  I  took  to  be  my  own.  But  fince  M? 
Clarke  lias  rudely  forced  me  to  look  into  his  obfcure  book, 
.and  a  great  number  of  better  ones  which  I  never  before  con- 
lulled,  I  find  it  in  the  table ,  in  which,  as  he  fays,  he  has 
copioufly  exemplified7’  his  method  ;  whether  intelligibly 
or  not,  jo  beginners,  whom  he  profefl’es  to  inflrudt,  it  is  not 
my  prefent  bufinefs  to  inquire. 

In  Mr.  Clarke’s  fir  ft  column,  marked  Variable  Quaiiti- 

>  i 

ties,”  (lands  u —  —  xy  ,  and  in  his  fecond  column  marked 


y 


a 


Fluxions,  x  X  —  y  y  +  y 


i  .  y* 

X  — 
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Mr.  Jones,  I  find,  dates  the  fame  procefs,  thus, 
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And  Mr.  Holliday  thus:  <c  What  is  the  fluxion  of 
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? — id,  x  X  y  ~  yx  ;  and  3d,  y  X  x  —  xy  :  then 
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-Hi - M  the  fluxion.  For 
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Now,  have  not  I  as  good  a  right  to  fay  (what  however,  I 
am  very  far  from  faying)  that  Mr.  Clarke  copied  from  Jones 
or  Holliday,  as  he  has  to  affirm,  that  1  copied  from  him  r 
And,  is  it  not  a  prefumption  in  my  favour,  that  I  have  been 
more  explicit  than  any  of  them  ;  although  I  only  offer  a 
M  fpeeimen”  in  a  note ,  and  they  profefs,  as  Mr.  Clarke  ex- 
prefles  it,  to  render  the  principles  of  Fluxions  (i  clear  to  the 
lowed  capacity  f?” 

Be  this  as  it  may,  in  the  fame  note,  I  mention  a  fecond, 
and  dill  eafier,  way  of  doing  the  fame  thing,  in  thefe  words, 


<c 


x 


The  fluxion  of  a  fradlion,  — ,  may  alfo  be  found,  but  not 

y  J 

fo  elegantly,  by  actually  dividing  x  4-  *by  y  +  j.”  Of  this, 

'*  Synopfis  Palmariorum  Mathefeos,  printed  in  1706,  p-  229. 

-f-  Introduction  to  Fluxions,  printed  in  1777,  p.  96. 

+  See  Mr.  Clarke’s  Preface,  p.  xii -  Jones  and  Holliday  make  the 
fame  profeffion  in  their  title-pages  and  prefaces  $  and  the  latter  appears,  in 
general,  to  have  fulfilled  it, 

which 
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which  indeed  has  little  to  recommend  it  but  it’s  obvious  fa¬ 
cility,  not  being  able  to  find  a  trace  in  any  author,  I  may 
fairly  claim  it  as  my -own  ;  and,  if  fo,may  now  affirm  (what  I 
have  not  before  affirmed)  that  even  my  “flight  and  imperfedl 
fpecimen,”  and,  a  fortiori,  the  promifed  method  itfelf,  is,  “in 
fome  meafure  new  ” — the  point  to  be  proved. 

I  remain,  Dear  Sir, 

Truly  and  refpeffifully  yours, 

William  Dickson. 

P.  S.  My  language  may  be  thought  fomewhat  fevere.  But 
thofe  who  read  the  critiques  of  which  I  complain,  muft  ac¬ 
knowledge,  that  it  is  more  than  juftified  by  the  provocation. 
To  fuch  perfonal  provocation,  I  have  hitherto  been  an  utter 
jiranger ;  though,  you  know,  that  for  fix  years,  I  laboured 
to  promote,  by  all  the  fair,  honefl  and  legal  means  in  my 
power,  the  Abolition  of  the  nefarious  African  Slave-trade.  I 
do  not  even  except  the  unprovoked  piece  of  inventive  which 
firft  contributed  to  “drag  me  into  that  eontroverfy  — one 
of  the  mofi  angry,  and  voluminous,  which  ever  agitated  this 
nation, - In  what  I  have  farther  to  write,  I  ffiall  endea¬ 

vour  to  preferve  better  humour,  and  to  return  “  dry  rubs, ” 
rather  than  dry  blows, 

f(  To  words  far  bitterer  than  wormwood, 

“  Which  would,  in  Job  or  Grizzel,  ftir  mood.'’ 

The  ends  of  felf-defence  (not  to  mention  here  a  certain 
more  important  end)  will  be  abundantly  anfwered  by  a  de-. 
fence  of  the  illuftrious  dead,  whofe  allies,  as  is  known  to 
vou  and  others,  I  have  long  wifhed  to  fee  protected  by 
fome  abler  hand,  from  the  profanation  of  the  Monthly  Re¬ 
viewer,  in  the  licentious  exercife  of  his  fonCtion. - What 

I  mean  to  publifh,  fliall  be  concjufve  on  my  part.  Contro- 
verfy,  though  I  fuffered  no  difcredit  in  the  important  one 
iuft  mentioned,  has  no  charms  for  me ;  nor  fhall  I  contend, 
farther  than  is  abfolutely  necetTary,  with  men  who,  for  aught 
that  appears,  watch  for  opportunities,  and  will  not  be  nice 
about  the  means,  of  exalting  themfelves,  at  the  expenfe  of 
others.  W.  D. 

*  See  my  Letters  on  Slavery,  p.  4. 
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XIII.  A  general  View  of  the  Coal  Mines  worked  in  France ,  of 
their  different  Products,  and  the  Means  of  circulating  them , 
By  C.  Lefebvre,  Member  of  the  Council  of  Mines ,  of 
the  Philomatic  Society ,  &C.&C.*' 

I  HAD  propofed  for  feveral  years  to  exhibit  a  view  of  the 
refources  of  France  in  regard  to  combuftible  foflils.  I  was 
defirous  of  making  known,  at  the  fame  time,  the  principal 
places  of  confumption,  the  grand  metallurgic  eftabliftiments, 
where  thefe  fubftances  are,  or  might  be,  employed  ;  and  to 
add  to  this  labour  an  indication  of  the  localities  proper  for 
the  creation  of  new  manufactories,  according  to  the  union 
prefented  by  nature  of  mineral  fubftances,  capable  of  being 
worked,  and  of  abundance  of  fuel. 

It  appeared  to  me  alfo,  that,  to  fill  up  this  fketeh.  It  would 
be  necefiary  to  include  pretty  certain  data,  in  regard  to  the 
nature  and  quantity  of  the  refources  which  the  forefts  and 
woods  might  furnifti  for  confumption  in  different  parts 
of  the  French  territory,  and  particularly  in  regard  to  thole 
moft  interefting  to  be  eonlidered  under  the  view  of  large 
manufactories  f . 

The  information  collected  by  the  council  of  mines  for 
feven  or  eight  years,  furnifhed  a  variety  of  details  and  in¬ 
terefting  faCts  in  regard  to  the  mineral  fubftances  known 
and  dug  up  in  our  territory.  The  notes  refpedling  coal 
mines  in  particular  were  the  moft  numerous,  becaufe  the  ad- 
miniftration  of  mines,  feeling  the  neceftity  of  fupplying  the 
diminution  of  the  products  of  our  forefts,  and  the  importance 
of  enfuring  conftant  activity  to  our  manufactories,  by  means 
of  coals,  had  paid  the  moft  ferious  attention  to  this  objeCt. 

A  great  many  indications,  however,  required  further  con- 

From  Journal  des  Mines ,  No.  71. 

•f  A  good  map  of  the  communications,  both  by  land  and  by  water, 
pointing  out  the  forefts,  coal  mines,  the  turf  modes,  and  the  large  manu¬ 
factories,  would  be  of  great  value  to  commerce.  ]t  would  certainly  con¬ 
tribute  to  give  more  activity  to  internal  commerce.  A  map  of  this  kind 
is  wanted,  and  the  conftruCtion  of  it  appears  to  be  an  objeCt  worthy  the 
attention  of  the  prefent  government. 

The  council  of  mines  fketebed  out,  in  the  year  4,  a  part  of  this  opera¬ 
tion  on  the  navigation  chart  by  Dupain-Triel.  It  contained  marks  which 
pointed  out  the  pofition  of  the  coal  mines,  turf  modes,  forges,  great  foun- 
deries,  fait  works,  and  forne  other  large  manufactories,  refpeCting  which 
accurate  information  had  been  obtained  ;  but  this  labour  is  now  very  im¬ 
perfect,  becaufe  the  new  departments  are  not  included  in  this  chart,  which, 
on  account  of  the  new  information  obtained  lince  that  period,  ought  to  be 
added. 

6  Urination, 
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frrmation,  and  whole  diftriCts  of  France,  which  were  fuppofed 
to  be  highly  interefting,  were  dill  imperfeClly  known  in  re¬ 
gard  to  mineralogy.  The  council  had  not  been  able  for  fe- 
veral  years  to  fend  out  many  engineers  to  explore  the  country; 
many  of  the  departments  earnemy  requefted  that  refearches 
might  be  made  in  this  manner;  and  the  diftribution  of 
thefe  functionaries  in  the  places  where  their  prefence  was  fo 
neceffary,  could  not  fail  to  be  one  of  the  fir  ft  meafurcs  of  a 
government  whofe  attention  was  fo  zealouflv  occupied  with 
the  profperity  of  the  date  *. 

As  I  had  the  drongeft  reafoii  to  hope  that  the  refults  of 
the  refearches  and  obfervations  of  the  engineers  of  mines 
would  furnifh  the  moft  valuable  materials  for  the  propofed 
view  of  our  mineral  refources,  I  refolved  to  wait  until  their 
retideiice  in  the  different  departments  fhould  have  enriched 
the  adminiftration  of  mines  with  new  information  proper 
tor  rendering  more  perfect  my  propofed  labour. 

I  was  betides  perfuaded  that,  during  that  period,  the  fo- 
licitude  and  enlightened  alacrity  of  the  magiftrates  who  com- 

CD  • 

pofe  the  general  adminiftration  of  forefts,  would  give  more 
extent  and  correCtnefs  to  our  knowledge  refpeCfing  the  con¬ 
fidence  and  produds  of  our  woods;  that,  perhaps,  we  fhould 
even  have  a  map  of  the  forefts  ;  and  that  the  work  which  I 
projected  might  ftill  be  completed  in  this  very  important  de¬ 
partment.  : 

I  confined  rnyfelf,  therefore,  to  the  collecting  of  notes  ;  to 
verifying  as  far  as  podible,  and  to  extending  the  fird  data 
in  the  poffedion  of  the  adminiftration  of  mines,  and  to 
making  refearches  in  regard  to  the  exiding  means  of  circu¬ 
lation,  and  thofe  which  it  would  be  proper  to  create,  in  order 
to  take  as  much  advantage  as  podible  of  the  materials  which 
w  ere  the  objeCt  of  my  labour. 

But  at  the  moment  when  peace,  rebored  to  Europe,  in- 
fpired  a  defire  of  renewing  our  commercial  intercourfe  with 
the  neighbouring  nations,  we  endeavoured  to  examine  what 
really  w^ere  our  wants,  and  what  advantages  would  arife  to 
us  from  the  reciprocal  exchanges  which  might  take  place. 

Our  attention  was  directed  in  particular  to  mineral  fub- 
flances:  we  knew  that  before  the  war  they  had  been  a  con¬ 
siderable  objeCt  of  importation  :  coals  in  particular  had  been 

In  conftquenee  of  meafures  taken  this  year  (an.  10)  by  Chaptal,  the 
miniiter  of  the  interior,  fixty  depaitments  are  to  be  v  ill  ted  and  carefully 
examined  by  engineers,  who  will  concur  with  the  prefects  in  the  improve¬ 
ments  to  be  made  in  thofe  parts,  and  who  will  give  an  account  of  them  to 
government.  This  is  all  that  could  be  done  with  the  prelent  number  of 
engineers  who  can  be  [pared  for  that  purpofe. 

F  4  brought 
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brought  in  great  abundance  into  our  territory*  though  the 
ufe  of  that  kind  of  fuel  was  lets  frequent  at  that  period  than 
at  prefent,  and  much  lei’s,  no  doubt,  than  it  will  become  in 
confequence  of  the  deterioration  of  the  wood.  It  was,  there¬ 
fore,  of  more  importance  than  ever  to  appreciate  properly 
our  new  lituation  in  this  refpedt,  after  our  increafe  of  terri¬ 
tory,  the  fruit  of  the  conquefts  of  our  armies.  It  was  ne- 
ceffary  to  determine  whether  we  ought  to  admit  among  us 
the  products  of  foreign  coal  mines  ;  confklering  on  one  hand 
the  quantity  of  money  exported,,  and  the  decreafe  or  even 
flagnation  of  induftry  which  might  enfue  in  our  national 
mines  ;  and  on  the  other,  whatever  was  proper  for  the  feeu- 
rity  and  improvement  of  our  manufactures. 

All  the  data  proper  for  the  folution  of  this  queftion  were 
fubjedted  to  government.  The  different  opinions  pro  and 
contra  were  defended  with  that  warmth  which  is  always  ex¬ 
cited  by  ohjedts  of  great  national  importance,  among  men 
Arongly  attached  to  their  country,  and  deeply  affedted  by 
every  thing  which  ought  to  have  an  influence  on  their  def- 
tiny. 

Whatever  may  be  the  determination  of  government,  we 
mult  rely  with  confidence  on  the  wifdotn  of  its  views,  and 
be  affined,  that  it  will  not  decide  without  being  fully  in¬ 
formed  on  the  1  object. 

In  publiihing  at  prelent  this  view  of  the  refources  prefented 
by  our  coal  mines,  I  have  no  intention  of  entering  into  a 
difeuffion  of  the  queftion  already  mentioned  :  but  feveral  per- 
fons  having  urged  me  to  make  known,  as  far  as  poffible,  our 
riches  in  this  department,  I  thought  that  by  complying 
with  their  requeft  I  fhould  render  my  labour  important  in  fe¬ 
veral  points  of  view  ;  firft,  as  fupplying  information  ufeful  to 
flatelmen,  who  might  be  defirous  of  details  on  this  lubjedt, 
and  to  the  different  confumers  and  to  the  workers  of  mines. 

I  have,  followed  the  alphabetical  order  of  the  departments; 
each  of  them  has  been  reviewed ;  and  from  the  information 
obtained  I  have  enumerated  all  the  known  mines  now 
worked,  thofe  fufceptible  of  being  worked,  and  thofe  indi¬ 
cations  not  yet  verified  which  feem  to  deferve  an  attentive 
examination. 

1  have  exhibited  as  far  as  poffible  the  mafs  of  the  pro¬ 
ductions  of  the  coal  mines  in  each  department  where  they 
are  worked,  and  the  mean  price  of  the  coals,  both  at  the 
mines  and  in  the  principal  places  of  confumption. 

I  mu  ft  however  obferve,  that  there  are  iome  departments 
where  the  mines  are  worked  in  fo  irregular  a  manner,  that  it 
was  iiiipoffible  for  me  to  obtain  data  fufficiently  fatisfadlory, 
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either  In  regard  to  the  quantity  of  coals  extracted,  or  to  their 
value.  In  that  cafe  I  have  only  made  known  the  diftridfs 
where  the  coals  are  found. 

To  the  means  of  circulation  which  exift,  or  thofe  which 
ought  to  be  eftablifhed,  I  have  paid  particular  attention.  I 
have  indicated  thefe  means  as  far  as  poftible ;  and  under  this 
point  of  view  in  particular  I  hope  my  labour  may  be  ufeful, 
becaufe,  by  making  known  the  means  of  circulation,  the 
public  attention  may  be  diredted  to  the  tranfportation  and 
ufe  of  our  combuftible  foffils,  in  places  where  it  has  hitherto 
been  fuppofed  that  they  could  not  be  employed  with  advan¬ 
tage.  With  this  view  I  have  added  to  this  work  a  chart., 
where  the  means  of  circulation  may  be  traced  out,  by  corre- 
fponding  numbers  placed  in  the  margin,  and  by  lines  drawn 
or  dotted  with  red,  which  mark  the  exifting  modes  of  cir¬ 
culation^  and  thofe  projedled,  or  which  it  may  appear  of  ad¬ 
vantage  to  eftablifh. 

The  departments  in  which  no  fofftl  combuftibles  are  dug 
up  have  neverthelefs  been  prefented  in  their  order  ;  and  1 
have  announced  whence  thefe  fubftances  may  be  extradted, 
and  the  means  by  which  they  may  be  tranfported. 

I  have  exhibited  alfo  a  general  view  of  the  various  con- 
{iderations  in  regard  to  public  advantage  and  economy  which 
refult  from  the  p refen t  hate,  as  far  as  it  is  known,  of  our 
refources  of  mineral  fuel. 

Department  of  Ain. 

This  department  exhibits  no  ftrata  of  coals  worked  at 
prefent.  At  Surjoux,  in  the  canton  ofSeyiTel,  on  the  banks 
of  the  Rhine,  afphaltes  or  mineral  bitumen  is  found.  It 
is  extradted  from  beds  of  coarfe  granitic  freeftone,  ana¬ 
logous  to  that  which  covers  certain  ftrata  of  coal,  or 
which  is  found  in  alternate  ftrata  with  it.  Several  banks  of 
this  bituminous  freeftone  are  found  all  round  the  commune 
of  Surjoux.  They  have  very  little  confluence,  on  account  of 
the  abundance  of  liquid  bituminous  matter  with  which  they 
are  mixed. 

C.  Suretan,  an  inhabitant  of  SeyfTel,  who  has  a  grant  of  a 
part  of  thofe  diftridts,  extracts  and  prepares  this, mineral  bi¬ 
tumen.  The  products  extradted  amount  annually  to  about 
ten  thoufand  myriagrammes.  This  fubftance  may  be  em¬ 
ployed  for  daubing  over  cordage  and  wood,  to  defend  them 
from  water  and  from  the  attack  of  worms.  It  is  ufeful  alfo 
for  greafing  the  axle-trees  of  carriages,  and  different  parts  of 
machines,  to  facilitate  their  rolling. 

The  means  of  circulation  of  thefe  produdtions  are  the 
9  Rhone 


74  A  general  View  of  the 

Rhone  defcending  towards  Lyons,  the  South  of  France,  and 
particularly  the  fe-a-ports  in  that  quarter,  where  the  ufe  of 
this  bitumen  may  be  attended  with  economical  advantage. 

Department  of  Atfrie. 

This  country  contains  no  coal  mines  (i)  #  worked  at  pre- 
fent:  a  fub (lance  known  under  the  name  of  coal  earth  is  com¬ 
monly  found  in  it,  forming  beds  of  greater  or  lefs  thicknefs, 
and  generally  placed  at  no  great  depth  beneath  the  cultivated 
lands.  It  is  a  fort  of  exceedingly  pyritous  turf.  It  burns 
badly,  and  cannot  be  employed  for  the  fame  purpofes  as  real 
coal :  it  would  he  very  bad  for  heating  apartments,  or  for 
working  iron.  A  great  deal  of  this  fubftance,  however,  is 
dug  up ;  it  is  employed  by  the  farmers,  who  fpread  it  out, 
either  in  its  natural  flate,  or  after  it  has  been  left  to  vvafte  in 
the  open  air,  on  the  fields,  which  it  renders  fitter  for  vege¬ 
tation.  k  ' 

The  abundance  of  pyrites difperfed  throughout  the  flrata  of 
turf  render  them  fufceptible,  perhaps,  of  yielding,  by  proper 
treatment,  fulphate  of  iron  (green  copperas).  The  coal  pits 
of  the  northern  departments  will  eadly  furnifh  coal  for  the 
confumption  of  that  of  Ailne,  when  the  junction  canal  be¬ 
tween  the  Scheldt  and  the  river  Oife  fliall  be  terminated. 

Department  of  Allier* 

There  are  coal  mines  worked  at  Noyant,  (2)  in  the  com¬ 
mune  of  the  fame  name,  fituated  fix  leagues  fouth-weft  of 
Moulins,  on  the  edge  of  the  road  from  that  town  to  Mont- 
lugon.  At  the  didance  of  three  leagues  further,  proceeding 
towards  the  latter  place,  there  is  another  coal  mine  now 
worked  ;  namely,  that  of  Fins,  in  the  commune  of  Cha- 
tillon;  and  a  league  and  a  half  further,  but  on  the  other  fide 
of  the  road,  a  third,  that  of  des  Gabliers,  in  the  commune  of 
Tronget. 

The  coal  hitherto  extradled  at  Noyant  is  that  proper  for 
ufing  under  boilers,  and  for  other  purpofes  of  a  fimilar  kind. 
That  furnifhed  by  the  mines  of  Fins  and  Gabliers  is  for  the 
moft  part  of  an  excellent  quality,  and  proper  for  forges. 
The  annual  product  of  thefe  mines  is  about  a  million  of 
myriagrammes ;  but  they  are  far  from  being  carried  to  that 
degree  of  activity  of  which  they  feem  to  be  fufceptible.  It  is 
announced  that  meafures  are  about  to  be  adopted  in  regard  to 
the  mine  of  Fins,  calculated  to  obtain  from  it  all  the  advan¬ 
tages  which  the  depth  of  the  flrata  and  the  valuable  quality 
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of  the  coals  feem  to  promt  fe.  The  product  of  thefe  mines 
is  contained  in  the  neighbouring  glafs-houfes,  and  the  coals 
are  transported  by  water  down  the  Allier,  on  the  Loire,  th« 
canal  of  Briare,  and  the  Seine. 

A  plan  has  been  long  in  agitation  to  employ  the  frnall 
river  of  Gtuenne  to  facilitate  the  transportation  of  thefe  coals 
as  far  as  the  Allier.  If  this  project  be  fufceptible  of  execu¬ 
tion,  there  can  be  no  doubt  that  this  mode  of  communica¬ 
tion  with  the  river  Allier  will  be  of  great  importance;  for 
the  expenfe  of  land-carriage  as  far  as  Moulins  already  dou¬ 
bles  the  price,  of  the  coal.  It  varies  in  thefe  mines  from  fix 
to  ten  per  cent,  the  myriagramme  :  it  has  already  rifen 
at  Moulins  from  twelve  to  twenty  per  cent.;  and  when  de¬ 
livered  at  Paris  from  twenty-four  to  forty  per  cent. 

This  department  exhibits  alio,  in  the  commune  of  Com- 
mentry,  confiderable  ftrata  of  coal  of  excellent  quality,  and 
might  be  worked  with  advantage,  if  a  confumption  be  created 
for  them  :  this  at  prefect  is  abfolutely  wanting,  and  for  this 
re afon  thefe  mines  are  very  little  worked.  The  engineers  of 
mines  who  have  vifited  this  country  have  pointed  orit  feverai 
new  ftrata  not  before  obferved. 

The  mines  of  Plaveret  and  de  Bouije  furnifhed  in  the  year 
3,  a  hundred  thoufand  myriagrammes,  which  is  far  below  the 
quantity  that  might  eafily  be  extracted.  The  price  at  the  mine 
is  about  four  cents  per  myriagramme. 

If  the  Cher  were  rendered  navigable  from  Montlucon  to 
Vierzoit,  where  it  is  fo  at  prefect,  the  mines  in  the  neigh¬ 
bourhood  of  Commentry  would  foon  give  rife  to  enterprifes 
which  would  enliven  that  country.  It  is  probable  that  they 
would  have  a  very  happy  influence  on  the  activity  of  the  nu¬ 
merous  forges  fttuated  on  the  borders  of  the  Cher,  and  at  a 
fmall  diftance  from  it,  by  the  application  of  a  fuel  fo  ft r one 
a3  coal  to  apart  of  the  operations  of  thefe  forges. 

There  are  indications  of  coal  in  feverai  parts  of  this  coun¬ 
try  which  deferve  to  be  examined,  if  there  were  eafier  means 
of  difpofing  of  them,  or  if  confumption  could  he  found  for 
them  on  the  fpot.  Such  are  the  indications  found  by  C. 
Kambourg,  near  the  foreft  of  Tronqais,  in  the  canton  of 
Meaulne  ;  and  thofe  in  the  commune  of  Vallon,  in  the  fame 
canton,  difcovered  by  Thiebault  of  Allier. 

Department  of  the  Lower  Alps. 

Some  coal  mines  (3)  are  worked  in  the  neighbourhood  of 
Manofque  and  Forcalquier.  They  are  worked  very  irregu¬ 
larly.  The  produ6ls  are  not  well  known.  The  quality  of 
the  coals  is  very  indifferent,  They  are  fold  for  about  20 
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rents  per  myriagramme,  delivered  at  the  mine.  Ihere  are 
very  few  means  of  difpofing  of  them. 

Department  of  the  Upper  Alps. 

Coal  mines  are  found  (4)  in  the  commune  of  Saint  Martin 
de  Qnerieres,  and  in  the  neighbourhood  :  the  fame  obferva- 
tions  may  be  applied  to  thefe  coal  mines  as  have  already 
been  made  in  regard  to  thofe  of  the  Lower  Alps.  They  have 
however  a  more  certain  and  an  eafier  fale,  in  eonlequence  of 
the  neighbourhood  of  the  town  of  Brianqon,  where  the  con- 
fumption  is  very  conftderable,  as  wood  is  exceedingly  fcarce 
in  that  canton. 

Department  of  the  Maritime  Alps . 

A  grant  was  palled  in  the  year  9,  of  the  coal  mine  (5)  in  the 
neighbourly od  of  Roquebrune.  The  grantee  has  lately  an¬ 
nounced  that  the  firft  attempts  were  not  fuccefsfuh  It, 
however,  appears  that  fome  of  this  fuel  is  dug  up  in  feveral 
places  in  the  neighbourhood  of  Monaco.  Theie  mines  might 
acquire  a  certain  degree  of  importance,  if  the  coals  were  of  a 
good  quality,  and  if  they  were  exported  through  the  port  of 
Monaco,  or  if  manufadtories  of  iron  articles  were  eftablifhed 
in  that  department,  or  in  the  environs  of  the  mines. 

If  the  iron  ore  of  the  mines  of  Elba  was  treated  in  this  de¬ 
partment,  or  in  that  of  Var,  the  iron  obtained  might  give 
rife  to  manufadtories  of  this  kind  ;  but  thefe  confederations 
require  further  information,  which  will  no  doubt  excite  the 
attention  of  government. 

Department  of  Ardeche . 

Coals  are  found  (6)  in  feveral  cantons  of  this  department, 
and  particularly  in  the  environs  of  Jaujac,  Privas,  Aubenas, 
Vallon,  and  Saint  Ma.rcerd’Ardeche.  Thefe  mines,  in  gene¬ 
ral,  are  badly  worked.  They  are  interefting,  however,  in 
different  points  of  view;  firft,  on  account  of  the  confumption 
occafioned  by  the  numerous  manufadtories  of  the  country ; 
and  in  the  fecond  place  of  the  facility  of  carriage  down  the 
Rhone. 

No  data  fufHciently  exadt  have  yet  been  obtained  in  regard 
to  the  produdtsof  thefe  mines:  they  are  certainly  confiderable, 
and  would  become  much  more  produdtive  and  profitable,  if 
the  works  were  better  conducted.  The  common  price  of 
coals  in  that  country  is  about  8  cents  per  myriagramme. 

An  engineer  of  mines,  if  fettled  in  this  department,  might 
introduce  improvements  in  the  working  of  thefe  coal  mines, 
which  are  exceedingly  defirable.  He  could  employ  himfelf 
aifocn  other  objedts  ufeful  to  the  induftry  of  the  inhabitants.. 

[To  be  continued.] 
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XIV*.  On  Canals.  By  Thomas  Telford,  Ejq.* 

T  .  . 

.INLAND  navigation  has  now  been  fo  long  and  exten  lively 
praCfifed  in  Great  Britain,  that  the  benefits  arifing  from  it 
are  generally  felt  and  acknowledged  ;  and  it  is  difficult  to  lay, 
whether  the  improvements  in  agriculture,  manufactures,  or 
commerce,  are  mod  indebted  to  the  numerous  canals  which 
now  interfedt  the  country  in  all  directions,  or  to  other  caules. 

It  is  not  my  intention  at  prefent  to  trace  the  rife  and  pro- 
grefs  or  this  great  national  improvement,  nor  to  enter  deeply 
into  the  general  principles  of  it :  what  I  chiefly  aim  at  in  this 
flight  fketch  is,  to  draw  the  attention  of  the  people  who  are 
concerned  in  laying  out  new  canals,  to  fome  circum fiances 
which  appear  to  me  to  be  very  material  to  the  interests  of  canal 
companies  and  to  the  country  at  large. 

In  confldering  the  fubjeCt,  I  fhall  beg  leave  to  date,  that 
canals  are  chiefly  for  the  purpofe  of, 

id,  Carrying  fuel  and  raw  materials  to  fome  manufactur¬ 
ing  towns  or  diflriCls,  and  for  exporting  manufactured  goods, 
gdly,  Carrying  fuel  for  domedic  purpofes  ;  manure  for  the 
purpofes  of  agriculture;  tranfporting  the  produce  of  the  di- 
driCts  through  which  the  canal  pades  to  the  different  mar¬ 
kets ;  and  promoting  agricultural  purpofes  in  general. 

3 d  1  yr ,  Carrying  the  produce,  of  mines  to  the  fea-fhores. 
Thefe  appear  to  be  the  leading  points  by  which  our  views 
ought  to  be  guided  in  planning  new  canals.  The  fupplying 
the  diflriCt  through  which  the  canal  pades  with  groceries 
and  merchant  goods  is  a  very  fecondary  confideration  ;  expe¬ 
rience  has  taught  this  leffon  to  the  perfons  who  are  concerned 
in  the  canals  already  made;  and  it  is  proper  this  fource  of 
difappointment  fliould  be  made  generally  known,  in  order  to 
prevent  future  mifapplication  of  talents  and  capital. 

In  planning  a  new  canal,  it  Ihould  be  carefully  confldered 
under  which  of  the  foregoing  heads  the  ufes  of  the  canal 
ought  to  be  claffed.  Cafes  will  fometimes,  no  doubt,  occur, 
where  the  feveral  purpofes  above  mentioned  will  in  fome 
meafure  be  combined;  but  they  will  rarely  be  fo  equally 
balanced,  as  to  create  a  difficulty  in  difcovering  the  predo¬ 
minant  features.  The  general  purpofes  of  the  canal  being 
judicioufly  determined,  all  the  following  Heps  ffiould  he  taken 
with  a  view  to  promote  the  principal  end. 

It  the  canal  is  for  the  purpofe  of  carrying  fuel  and  raw 
materials  to  fome  manufacturing  town  or  dillrict,  and  export- 
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ing  the  manufactured  goods  from  thence,  or  for  carrying  tint 
produce  of  mines  to  the  fea- {bores, — the  line  of  canal  fhould 
be  made  in  as  ffiort  a  direction  as  the  nature  of  the  country 
will  admit  of,  even  if  this  line  ihould  be  attlended  with  feme 
extraordinary  expenfe ;  and  that  mode  of  conveyance  fhould 
be  adopted  which  is  lead:  liable  to  be  interrupted,  becaufe  in 
thofe  cafes  much  depends  upon  a  con  ft  ant  and  regular  fupply. 

If  the  canal  is  chiefly  for  the  purpofes  of  agriculture,  thofe 
lines  are  to  be  fought  for  which  will  accommodate  the  country 
tnofl  perfectly  at  the  lead;  poffible  expenfe.  This  will  not, 
in  general,  be  effected  by  ffiort  and  direCt,  but,  on  the  con¬ 
trary,  by  circuitous  and  level  lines,  fuch  as.  will  vifit  many 
parts  of  the  country,  carry  fuel  and  manure  into  every  quar¬ 
ter,  and  take  off  the  produce  of  the  land  for  back  carriage. 
Merchandize,  although  a  very  inferior  confideration,  will,  by 
the  fame  means,  be  extenfively  and  equally  diftributed.  When 
the  carriage  of  thofe  heavy  but  neceffiary  articles  is  rendered 
cheap,  and  the  fupply  convenient,  the  confumption  will  in- 
creafe.  The  very  ufe  of  lime  as  a  manure  is  in  general  fuf- 
ficient  to  create  a  confiderable  revenue  upon  a  canal,  when 
the  coal  and  limeflone  can  be  carried  along  the  canal  at  a 
moderate  expenfe.  As  improvements  in  agriculture  muft  in- 
ereafe  the  wealth  of  the  inhabitants,  more  articles  are  required 
to  fupply  their  multiplied  wants;  the  pofieffion  of  capital 
prompts  them  to  enter  upon  new  employments,  and  the  de¬ 
mands  of  all  create  an  addition  of  bufinefs  upon  the  canal. 

Many  other  advantages  attend  circuitous  and  level  canals. 
If  there  are  upland  countries  above  the  level  of  the  canal, 
fbme  cheap  and  convenient  fituatioiis  may  be  feleCted  where 
the  wafle  water  of  the  uplands  can  be  collected  into  refervoirs 
to  be  formed  for  tips  purpofe.  From  thofe  refervoirs  the  water 
may  be  taken  into  the  canals.  At  various  points  of  the  ca¬ 
nal,  where  there  are  falls  immediately  on  the  lower  flde,  mills 
may  be  ereCted  for  grinding  corn,  or  for  the  purpofes  of  ma¬ 
nufactures  :  in  many  parts,  two  or  three  overffiot  wheels,  of 
fufficient  diameter,  may  be  placed  below  each  other :  when 
the  water  has  performed  thofe  ufeful  offices,  it  will  fall  into 
the  brooks,  and  prove  a  plentiful  and  regular  fupply  to  other 
works  in  the  courfp  of  each  dream , 

Improvements,  in  agriculture  may  alfo  be  greatly  promoted 
by  ufing  a  part  of  the  wafte  water  for  the  purpofe  of  irriga¬ 
tion.  For  a  canal  carried  over  a  country  upon  a  high  level 
would  prove  an  extenfive  top  drain.  Not  only  the  land  ad¬ 
joining  the  banks  of  the  canal,  but  all  which  lies  below  the 
level,  may  enjoy  the  ufe  of  the  water  for  irrigation ;  and  the 
brooks  and  rivers  will  be  the  tail  drains  of  the  country. 

Collecting 
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Collecting  the  wafte  water  in  winter,  and  in  heavy  rains, 
\vill  prove  advantageous  in  every  refpeCt :  it  will  be  the  means 
of  preventing  high  and  rapid  Hoods;  it  will  be  converting  to 
ui'eful  purpofes  that  which  flows  off  to  idle  wafte,  and,  not 
unfrequently,  to  pofitive  mifchief. 

The  ufeful  purpofes  to  which  brooks  and  rivers  are  now 
applied,  will  not  be  injured,  but  improved;  as  there  will  be 
a  more  plentiful  fuppiy  in  fummer,  and  a  better  regulated  one 
during  the  winter  months. 

Parliament  would  not  hefitate  to  grant  canal  companies  the 
power  of  making  refervoirs,  and  receiving  a  reafonable  re- 
compenfe  for  the  water  fupplied  from  the  canal  for  the  pur¬ 
pofes  of  agriculture  and  manufactures,  becaufe  it  would  in¬ 
jure  no  perfon,  and  accommodate  all :  it  wall  be  furnifhing 
additional  powers  to  Briiifh  industry,  and  creating  permanent 
wealth  to  the  nation. 

I  underhand  that  this  mode  of  managing  water  has  long; 
been  praCtifed  in  Italy,  efpecially  in  the  Milanefe,  where  a 
confiderable  revenue  is  derived  by  the  wahe  water  of  canals  ; 
and  the  regulations  refpeCting  it  have  long  engaged  the  at¬ 
tention  of  the  legiflature  of  that  country. 

If  I  am  right  in  the  foregoing  flatements,  it  will  he  eafy  to 
apply  them  to  different  dillriCts  of  country,  and,  by  a  careful 
and  impartial  judgment,  to  decide  upon  the  character  of  each 
canal. 

It  is  probably  not  fufflciently  known  what  quantity  of  rain 
water  falls  in  the  courfe  of  a  year  in  various  parts  of  the  king¬ 
dom:  ;  it  therefore  may  not  be  improper  to  add  the  following 
iiatement,  which  will  be  fome  guide  with  regard  to  this  fub- 
jeCl ;  and  if  along  with  this  we  take  the  accounts  of  perfons 
accuflomed  to  make  obfervations,  a  tolerably  correct  estimate 
may  be  formed  of  the  average  quantity  of  water  which  can 
be  collected  in  each  diltrict :  it  will,  in  general,  be  found  to 
exceed  the  expectations  of  perfons  who  have  not  paid  atten¬ 
tion  to  this  important  fubjeCt. 

Rain  falls — At  London,  being  the  average  of  the  following 
Years:  1774,  5,  6,  7,  8,  9,  1780;  1789,  90,  91,93  Inch.  2i| 

Upminfler,  in  Lffex,  average  of  1700,  I,  2,  3,  4,  5  19 1 

Lincolnfliire,  in  medium  feafon 

Ditto  extreme  wet  -  - 

Liverpool 


Townley,  in  Lancafhire 
Kendal,  in  VVeftmoreland 
Dumfries,  in  Scotland 
Glafgow,  ditto 


24 

341 

A  2  1 

6 1  f- 
31 


XV.  Pro- 


[  8o  } 


XV.  Proceedings  of  Learned  Societies, 

EOYAL  SOCIETY  OF  LONDON. 

T 

J..N  the  meeting  of  Jan.  27th  was  read  a  paper  by  Charles 
Gre'vdle,  efq.  giving  an  account  of  three  fpecimens,  indif¬ 
ferent  mufeums  in  France.,  of  (tones  which  have  fallen  to 
the  earth  from  the  clouds,  all  fimilar  in  their  characteriflics 
to  thofe  defcribed  by  FI.  Howard,  efq.  and  alfo  of  a  mafs 
of  native  iron  which  had  fallen  in  Perfia  in  the  year  of  the 

J 

Hegira  1030,  according  to  the  annals  of  the  empire  written 
by  the  emperor,  and  of  which  he  is  dated  to  have  made  feme 
fabres  and  daggers:  but  until  other  iron  was  mixed  with  that 
of  the  mafs  defcribed  the  iron  was  not  malleable. 

February  3.  A  paper  by  Everard  Home,  efq.  on  the  na¬ 
ture  of  the  tongue,  was  read.  His  experiments  on  difhi^nt 
difeafed  tongues  prove  that  that  member  is  endowed  with 
lefs  irritability  than  any  other  organ  of  the  body  ;  and  that  a 
difeafed  part  may  be  removed  with  great  fiafety  by  means  of 
ligatures. 

On  the  10th  a  letter  from  profeffor  Bygge  of  Copenhagen 
was  read,  giving  an  account  of  the  trail  fit  of  Mercury  in 
November  laft. 

And  on  the  fame  night  was  begun  a  paper  by  Dr. 
Herfchel  on  the  fame  fubjebf,  and  alfo  on  the  vifible  ef¬ 
fects  of  hidden  changes  of  temperature  on  the  interior  of 
telefcopes  .;  giving  forne  obfervations  on  the  proper  fituations 
to  he  chofen  for  obfervatories. 

On  the  17th  the  reading  of  this  paper  was  concluded. 

ANTIQUARIAN  SOCIETY. 

It  appears  by  a  memoir  prefented  to  the  Antiquarian  So¬ 
ciety  on  the  3d  of  February  by  Dr.  Paine,  that  the  inferip- 
tion  on  the  pillar  near  Alexandria,  fo  long  confide  red  ille¬ 
gible,  has  been  decyphered.  The  difeovery  was  made  by 
captain  Leake  of  the  artillery,  and  captain  Squire  of  the 
engineers,  The  impreffion  was  taken  in  fulphur ;  and  it 
feems  that  it  was  only  when  the  fun  fh one  on  that  fide  of 
the  pillar  where  the  infeription  is,  that  any  traces  of  it 
could  be  diftiaguifhed.  By  the  infeription  it  appears  that 
the  pillar  was  erebted  in  honour  of  the  emperor  Diocletian. 

VACCINE  INSTITUTION. 

Intelligence  has  been  received  at  the  Vaccine  In Pti tuition 

through  one  of  its  members,  that  cow-pock  inoculation 

has  been  introduced  at  Bombay,  .where  it  is  in  great  eftima- 

© 

tion*  "  “ 


At 


Vaccine  Ivjliiutioni  Si 

At  the. Vaccine  Inftitution  dinner  on  Monday  Feb.  ^th* 
many  vifitors  voluntarily  entered  their  names  with  liberal 
fubfcriptions.  After  dinner  among  other  toafts  were  given. 
The  promulgator  of  the  vaccine  inoculation^  Dr.  Jenner; 
Dr.  Fear  foil,  with  due  acknowledgments  of  his  fervices  iu 
eftabl ifhing  the  new  inoculation  by  the  evidence  of  practice. 

Dr.  Pearfon  then  took  the  opportunity,  after  thanking  the 
company  for  their  honourable  teftimony,  to  inform  them  of 
many  particulars  concerning  the  conduct  and  objects  of  the 
inftitution,  which  could  not  be  noticed  in  the  report,  and 
gave  a  moil  pleating  view  of  the  advantages  which  individuals 
had  already  derived  from  the  cow-pock  :  but  he  anticipated 
the  momentous  confequences  of  univerfal  inoculation  til  rough- 
out  the  united  kingdom  in  two  refpects. 

lit.  In  preferving  from  30,000  to  46,000  lives  annually  ; 
and,  adly,  In  a  few  years  exterminating  the  f mall-pox.  To 
accoaflplilh  thefe  views,  he  contended  that  laws  for  the  ino¬ 
culation  of  every  fubjedf  within  a  certain  period  after  birth 
were  eiTentially  neceltary,  as  well  as  immediate  prohibition 
of  the  inoculation  of  the  fmall-pox  ;  that  the  latter  meafure 
alone  would  be  quite  inadequate;  and  he  maintained  that  it 
was  not  more  an  infringement  on  the  liberty  of  the  fubjedt,  to 
render  the  cow-pock  inoculation  univerfal,  than  to  prohibit, 
as  already  propofed,  the  fmall-pox  inoculation.  He  obferved 
that  the  number  loft  by  inoculation  for  the  fmall-pox  was 
not  an  objedl  of  national  importance,  as  it  .amounted  to  no 
more  than  fix  to  nine  per  thou  land ;  but  when  it  was  confi- 
dered,  that  one  could  hardly  fay  there  was  more  danger  from 
the  inoculation  of  the  cow-pock  than  from  a  puncture  with 
a  clean  lancet,  and  that  the  fymptoms  were  'ufually  very 
much  {lighter  than  in  the  fmall-pox  inoculation,  and  that 
by  univerfal  cow-pock  inoculation,  the  infection  of  the 
fmall-pox  muft  be  extinguifhed,  which  end  was  obvious  by 
even  the  univerfal  inoculation  of  the  fmall-pox  ;  it  remained 
only  to'iriftitute  the  cow-pock  inoculation  as  propofed,  uni¬ 
versally. 

Dr.  Pearfon  combated  the  objections  again  ft  increafing 
the  population,  by  {h owing  that  the  refources  of  agriculture 
and  animal  food  were  not  underftood.  That  the  augmenta¬ 
tion  of  the  population  in  France  required,  as  a  meafure  of 
falety,  attention  to  the  means  of  increafing  this  kind  of  na¬ 
tional  wealth; — -that  the  mere  waftein  feeding  of  animals, 
and  in  pre-paring  food  for  man,  if  taken  care  of*  would  he 
f efficient  to  fup  port  a  confiderably  greater  than  the  proient 
population. 

Dr.  Pearfon  illuftrated  his  argument  in  favour  of  vaccine 
tol.XV.  No.  57,  G  inoculation 
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inoculation  by  obferving,  that  going  through  the  fmall~ 
pox  in  the  cafual  way,  and  by  inoculation  of  it,  and  by  ex¬ 
citing  the  cow-pock  in  place  of  the  fmall-pox,  was  like 
eroding  a  river  in  three  different  ways. 

i  ft,  Swimming  or  wading  over ;  in  which  97  out  of  a  thou- 
fand  perifhed. 

2d,  Going  over  in  boats  ;  by  which  mode  6  to  9  per  thou- 
fand  were  loft,  and  many  others  were  injured  in  their  health. 

3d,  By  means  of  a  bridge ;  during  which  pafl'age  no  one 
perifties  (except  from  thofe  cafualties  wdiich  might  happen 
in  other  fituations),  and  by  which  generally  the  health  was 
not  aftedted,  and  when  it  was  fo  it  was  as  frequently  amended 
as  made  worfe. 

ROYAL  JENNERI AN  SOCIETY. 

It  gives  11s  pleafure  to  announce,  that  a  new  Vaccine  In- 
ftitution  under  the  above  title  has  juft  been  eftablilhed,  which 
we  have  reafon  to  hope,  from  the  extenfive  patronage  it  has 
received,  will  eventually  extirpate  the  fmall-pox,  in  paving 
the  way  to  which  fo  much  had  already  been  done  by  the 
Vaccine  Inftitution. 

His  Majefty  is  Patron. 

Her  Majefty,  Patronefs, 

The  Vice-Patrons  are , 

His  Royal  Highnefs  the  Prince  of  Wales. 

His  Royal  Highnefs  the  Duke  of  York. 

His  Royal  Highnefs  the  Duke  of  Clarence. 

His  Royal  Highnefs  the  Duke  of  Cumberland. 

V:  ce-  P atrone Jes . 

Her  Royal  Highnefs  the  Princefs  of  Wales. 

Her  Royal  Highnefs  the  Duchcfs  of  York. 

Her  Royal  Highnefs  Princefs  Augufta  Sophia. 

Her  Royal  Highnefs  Princefs  Elizabeth. 

Her  Royal  Highnefs  Princefs  Marv. 

Her  Royal  Highnefs  Princefs  Sophia. 

Her  Royal  Highnefs  Princefs  Amelia. 

ROYAL  SOCIETY  OF  GOTTINGEN. 

The  Triple  Inf cription. 

In  the  fitting  of  September  4th  1802,  profeffor  Heyne  read 
a  memoir  on  the  Egyptian  monument  with  three  infer iptions, 
«f  which  the  following  is  the  fubftance: 
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The  infcription  contains  a  decree  of  the  affembly  of  the 
priefts  of  Memphis,  by  which  they  confer  on  king  Ptolemy 
Epipbanes  new  divine  honours,  out  of  gratitude  for  the  fer- 
vices  rendered  by  him  to  religion,  to  its  minifters,  to  the 
people,  and  to  the  ftate  in  general.  To  determine  the  time 
and  occafion  of  this  decree,  is  the  firft  point  in  queftion,  and 
therefore  is  the  firft  objedt  treated  of  in  the  memoir.  Ptolemy 
Philopator  left  at  his  death  (Olymp.  144.  i.Z  26  years  before  the 
birth  of  Chrift)  a  fon  about  five  years  of  age.  The  moft  con¬ 
temptible  perfons,  who,  under  the  preceding  government,  had 
miniftered  to  the  pleafures  of  Philopator,  Agathocles,  Aga- 
thoclea,  and  her  mother  CEnanthe,  feized  on  the  government 
and  the  guardianfhip  of  the  young  prince  :  they  were  fol¬ 
lowed  by  Tlepolemus,  and  afterwards  by  Ariftomenes.  In 
the  year  200  before  Chrift  the  Egyptians  intruded  to  the 
Romans  the  tutelage  of  the  young  king,  to  protect  the  empire 
from  the  projects  of  king  Philip,  and  of  Antiochus  of  Syria, 
This  meafure  produced  internal  troubles  and  revolts.  When 
Thoas  and  the  vEtolians  had  been  crufhed,  it  was  thought 
moft  proper  for  the  public  repofe  to  declare  the  prince,  who 
was  then  fourteen  years  of  age,  major,  and  to  fuffer  him  to 
govern  his  affairs  himfelf.  The  ceremony  of  the  coronation, 
which  is  known  under  the  name  of  Anacleteria ,  Olymp.  145, 
4.  197  years  before  the  birth  of  Jefus  Chrift,  and  nine  years 
after  the  death  of  Philopator,  was  celebrated  at  Memphis. 
The  ninth  year  is  exprefsly  named  in  the  decree.  All  theEgyp- 
tian  priefts  were  invited  to  this  ceremony.  It  appears  that 
during  the  laft  years  of  the  king’s  minority  attempts  had 
been  made  to  gain  over  the  people  and  the  priefts.  Govern¬ 
ment  had  granted  to  the  priefts  in  particular  a  great  number 
of  privileges  and  immunities,  and  had  alfo  been  at  great  ex- 
penie  for  their  worfhip  and  temples.  Out  of  gratitude,  the 
affembly  of  priefts  decreed,  that  in  crowning  the  king  (the 
day  even  is  indicated  in  the  text  of  the  decree,  the  4th  of  the 
Macedonian  month  Xantichus,  the  1 8 1 h  of  the  Egyptian 
month  Mechir,  in  the  firft  half  of  our  March,  in  the  fecond 
half  of  the  Olympic  year)  they  (liould  offer  their  homages  to 
the  king,  according  to  the  manner  ufual  at  that  time,  by  giv¬ 
ing  him  titles,  and  paying  him  honours,  borrowed  from  the 
divine  worfhip.  The  decree  contains  an  account  of  all  the 
lervices  which  the  king  had  rendered  to  the  empire  and  the 
Egyptian  priefts,  and  then  the  new  title?  of  honour  decreed 
.to  him. 

i  he  titles  found  in  the  decree  are:  the  lord  of  kings,  the 
glorious,  the  pious  towards  the  gods,  the  conqueror  of  his 
enemies,  the  repairer  of  the  pleafures  of  life,  the  lord  of  the 
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cycles  of  thirty  years  (K vpiog  rcov  rpiczxovTec  Mpicov).  He  is  fty.Icd 
alfo  the  defcendant  of  the  gods,  (snyovog  ©bccv  ^eAOTraropav) 
a  title  by  which  is  under  hood  his  father  Ptolemy  Philopator, 
and  perhaps  his  mother.  The  titles  properly  fo  called,  which 
are  repeated  feveral  times  with  the  name,  are :  the  enjoyer 
of  long  life,  auovoGug,  the  favourite  of  Phtha,  the  yifible  god, 
eiritpiznc,  (and  hot  illuftrious,  as  is  ufually  tranflated)  the  be¬ 
neficent,  ivx&pifft,  according  to  the  meaning  given  to  this  word 
at  that  period. 

The  titles  and  names  of  the  priefts,  which  are  at  the  head 
of  the  decree  of  the  affembly,  are  :  i(p  hpeoog  Aetov,  tS  A etou, 
Ate^wApou  you  ©ftoiv  you  Qeuv  AoeJ-.O&jV)  xaa  ©£ov  Es'tyyg- 

-rojv,  kou  ©ewv  dh>.o7raToy;ov,  you  Seou  E onpavovg  Euxapirou.  It  is 
evident  that  thefe  were  priefts  of  Alexander,  of  Ptolemy 
Soter,  of  Philadelphus  Euerget.es,  of  Philopator,  of  Epipha- 
nes,  and  therefore  of  the  royal  family  railed  to  the  rank  of 
deities.  The  name  A srog,  eagle,  gives  reafon  to  believe, 
that  the' cafe  was  the  fame  here  as  with  other  kinds  of  prieft- 
hood  mentioned  in  antiquity,  that  the  family  name  was  en¬ 
tirely  abandoned,  and  could  no  longer  be  named;  and  that 
the  rank  was  indicated  by  a  general  name.  Here  a  fym- 
bolic  name,  viz.  the  eagle,  feems  to  have  indicated  the  high 
pried.  A  prieftefs  of  Berenice,  no  doubt  the  fpoufe  of 
Soter,  has  the  fecond  rank;  her  name  of  honour  is  dTexorpopog. 
The  third  place,  under  the  title  of  a  Camphor  a ,  is  given  to  the 
prieftefs  of  Arfmoe,  the  wife  of  Philadelphus.  The  fourth  is 
occupied  by  the  prieftefs  of  Arfinoe,  the  lifter  and  wife  of 
Philopator.  I  hen  comes  apxispEig,  orpop^rai,  you  ot  sig  to  aAv- 
tov  sig  7TopEUE[MvoL ,  7rpog  tgv  err g7\ut (jlov  rcov  ©ewv,  (hence  it  ap¬ 
pears  that  the  ftatues  were  drefled  or  ornamented)  km  ttte co¬ 
rps  dm  km  i£poypafipt.aT£ig>  km  oi  aXAtn  isp£ig}  &c.  respecting  which 
Jablbnfki  will  give  fome  explanations,  as  well  as  the  learned 
who  make  further  refearches  in  regard  to  the  explanation  of 
the  infcription.  In  regard  to  the  word  wr spopopai,  one  of  the 
members  remembered  a  paffage  in  Clemens  of  Alexandria, 
where  is  found  Upoypot(/.fxocreug  £@u v  TTTtpa  etti  t ng  ystpocMg* .  This 
clafs  therefore  was  diftinguiftied  by  a  feather  on  the  head,  as 
a  mark  of  honour,  which  is  found  alfo  on  the  Egyptian  mo¬ 
numents  f . 

An  account  of  the  benefits  conferred  by  the  prince  on  the 
pfiefis  affords  feveral  notices  refpedting  the  different  kinds 
of  taxes  ;  but  it  would  require  too  much  room  to  detail  the 
whole  of  them.  They  confift  partly  in  pecuniary  impofitions, 

*  See  Beckmann’s  Hiftory  of  Inventions,  part  iv.  p.  294. 

f  See  Advidandu  Ur  As  Roma-,  No.  16.  ed.  1693, 

;  *.  h  and 
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and  partly  in  contributions  in  kind.  We  (hall  however  men¬ 
tion  thofe  benefits  which  are  connected  with  hiftory.  Among 
the  fervices  rendered  by  the  king,  is  the  liege  and  capture  of 
Lycopolis.  The  infurgents  of  the  laft  years  had  thrown 
thcmfelves  into  this  place,  and  had  fortified  it ;  fo  that  the 
fiege  was  attended  with  difficulties,  efpeci ally  in  the  eighth 
year  (of  the  government).  The  Nile  had  increafed  in  an 
extraordinary  degree,  and  the  king  was  obliged  to  oppofe 
dykes  to  the  water,  in  order  that  the  liege  might  be  continued 
with  advantage.  Polybius  fpeaks  of  the  fiege  of  Lycopolis  *; 
but  he  places  it  in  the  4th  year  of  the  148th  Olympiad,  185 
years  before  the  birth  of  Jefus  Chrift,  and  therefore  12  years 
later.  Vaillant  alfo  places  it  in  this  year.  The  infeription 
evidently  contradidfs  this  opinion ;  but  we  need  only  exa¬ 
mine  writh  attention  the  words  of  Polybius,  who  fpeaks  of 
the  fiege  of  Lycopolis  as  an  event  that  took  place  fome  years 
before. 

The  honours  decreed  to  the  kingconfift  partly  in  a  confir¬ 
mation  of  the  antient  honourable  titles,  and  partly  in  the 
-addition  of  a  new  one,  that  of  protestor  (or  avenger),  of 
Egypt.  UroXs^cuov  tS  e7Tiz/j.uvovtxs  ry  A ly ultra }  which  was  to 
be  every  where  inferted  in  the  facerdotal  rite,  and  then  a 
ftatue  was  to  be  erected  in  all  the  temples.  The  ftatue  was 
to  be  placed  in  fuch  a  manner,  that  the  ftatue  of  the  deity  of 
the  temple  ffiould  prefent  to  it  victorious  arms.  The  priefts 
were  to  adore  the  ftatue  three  times  a  day,  in  the  facred  pro- 
ceffions,  when  frnall  golden  temples  (■ vaci )  were  carried  about, 
withfmall  images  of  the  gods.  The  iman;e  of  the  kimr  was 
to  be  carried  about  in  a  fimilar  facellum. 

Some  other  circumftances,  which  require  further  explana¬ 
tion,  the  author  has  referved  for  another  opportunity.  Un¬ 
fortunately  the  infeription  has  fuftered  in  the  lower  part.  It 
concludes  with  thefe  words :  (cr)  r spsou  \\0ov  r oig  rz  lspoi$  nett 
plots  kcu  zX ypxfzy.ao-iv  xai  (TTycrai  sv  exokttui  ruv  rs  7Tp9- 
tuv  uai  fovTEpuv  (ftpeov),  s 

On  the  Perfepolitan  Infcriptions. 

In  the  fame  fitting  a  memoir  was  read  of  M.  George 
Grotefend,  entitled  :  Presvia  de  cuneatis  anas  vacant  infer  ip- 
tiombus  Perfepolitanis  legendis  et  explicandis  relation  the  con¬ 
tents  of  which  are  the  more  aftoni filing,  as  the  author  is  not 
an  orientalift,  and  employed  himfelf  accidentally  ih  decy¬ 
phering  this  writing,  hitherto  fo  obfeure.  The  author;  who 
has  long  exercifed  himfelf  in  decyphering,  in  conlequence  of 

*  Excerpt.  Jib.  xxiii.  16. 
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On  the  Verfepolitan  Inferiptions. 

a.  trifling  difpute  with  one  of  his  friends,  laid  a  bet  that  he 
would  decypher  one  of  the  Perfepolitan  inferiptions.  He 
fucceeded  beyond  his  expectation,  and  in  a  few  weeks  was 
able  to  explain  the  greater  part  of  the  inferiptions,  and 
to  communicate  details  refpeCting  the  manner  in  which  he 
proceeded,  and  concerning  his  refults. 

The  author  firft  fpeaks  of  the  cuneiform  writing  in  general, 
and  lays  down  the  following  principles  :  ift,  The  wedge- 
formed  characters  are  really  letters.  On  the  monuments  of 
Perfepolis  there  are  three  forts  of  them,  which,  for  the  moll 
part,  correlpond  with  each  other,  as  has  been  remarked  by 
Niebuhr  and  Munter,  and  which  may  be  called  the  firft, 
fecond,  and  third  kinds  of  writing.  The  whole  three  may 
be  clearly  obferved  on  the  vafe  of  Cavlus  *,  provided  two 
flgns  only  be  corrected  from  fimilar  inferiptions  found  in 
Niebuhr  and  Le  Bruyn.  2d.  T  he  wedge-formed  figures  are 
alphabetic  letters,  and  not  fyllables  or  figns.  In  the  firft  fort 
of  letters  the  end  of  a  word  is  indicated  by  a  wedge  placed 
obliquely,  and  in  the  fecond,  by  a  perpendicular  wedge.  If 
the  groupes  of  figures  were  fyllables,  we  ought  to  have  here 
words  of  ten  fyllables,  for  very  often  there  are  fo  many  figns 
between  two  feparations  of  words.  In  each  of  thefe  kinds  of 
writing  there  are  diftinguifhed  about  forty  figures,  a  number 
which  would  be  too  fmall  for  writing  in  figns.  3d.  All  the 
wedge-formed  inferiptions  proceed  from  left  to  right,  in  a 
horizontal  direction,  and  not  vertically  or  in  buftrophedon 
characters,  as  may  be  feen  by  comparing  the  inferiptions  B, 
D,  C,  in  Niebuhr.  It  is  thence  feen  that  this  principle,  ex- 
preffed  perhaps  too  generally,  can  be  applied  only  to  the  in¬ 
feriptions  of  Perfepolis, 

In  the  fecond  feCtion,  which  relates  to  inferiptions  of  the 
firft  fort  in  particular,  the  author  obferv.es,  that  this  writing 
has  need  of  marks  proper  for  the  long  and  (hort  vowels,  as  in 
the  antient  Perfian  writing  called  the  Zendic :  hence  the 
quantity  of  forty  letters  which  Niebuhr  has  already  collected. 
In  a  word,  all  the  inferiptions  which  the  author  has  been 
hitherto  able  to  explain,  relate  to  Darius  the  fon  of  Hyftafpes, 
and  to  Xerxes;  a  circumftance  to  which  new  refearcbes  have 
already  given  a  high  degree  of  probability. 

In  the  third  feCtion  the  author  deferibes  the  manner  in 
which  he  proceeded,  and  gives  his  explanations.  The  fuppo- 
fitions  already  mentioned,  as  well  as  the  analogy  of  the  in- 
feriptionof  the  Saffanides,  gave  reafon  to  expeCt  in  particular 
ihu  name  cf  king,  and  titles  particularly  for  Darius  and 

*  Rej r..  d’Antiq,  v.  pi.  30. 
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On  the  Verfepoliian  Infcriptions. 

Xerxes.  The  words  on  which  accents  are  found  ought  to  be 
titles.  By  different  combinations  the  author  obtained  the 
words  Kbfcherche  and  Darheufch  ;  by  help  of  the  words 
found,  read  the  other  words  of  the  infcription  on  the  urn  of 
Caylus,  and  thofe  of  B  and  G  of  Niebuhr,  which  he  explains 
according  to  the  Zendic.  The  dictionaries  and  grammatical 

O  #  „  O  #  %  „ 

remarks  of  Anquetil  were  of  great  fervice  to  him  in  this 
labour.  > 

The  author  has  given,  as  the  refults  of  his  refearches,  an  ex¬ 
planation  of  the  infcriptions  on  the  urn,  already  mentioned, 
and  thofe  of  Niebuhr,  pi.  24,  B,  G.  He  read  thus  the  B  of 
Niebuhr  :  Darheufch  Khfchchioh  eghre,  Khfchehioh  Khfcbe- 
hiohetchao.  Khjcheh'iob.  Dabutcbao .  Gofohlafpbeehe ,  bun 
akbeolcbof cbocb ,  ah  600,  Moro,  ezutcbufcb ,  that  is  to  fay,  Da~ 
rius  rep  forth ,  rex  re  gum ,  rex  dab  arum  (folius)  Hyjtajpys , 
jlirps  mundi  rectoris ,  in  conjltllatione  majcula  roZ  Moro ,  moZ 
Ized.  Moro  is  one  of  the  twenty- eight  conftellations  :  the 
author  refers  the  word  governor  of  the  world  to  Giemfhid, 
from  whom  the  Perfian  kings,  the  Achemenides,  derived  their 

origin. 
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He  read  thus  the  infcription  marked  G  of  Niebuhr : 
Kbfcherche  KhjShcbioh  eghre.  Kbfcbcbiob.  Kbfobebiobetchdo . 
DarheuJ'ch  Khfchehiohehe .  bun.  akheotcbofchoh ,  that  is  to  fay, 
Xerxes  rex  forth)  rex  regum  (films)  Darii,  regh  jlirps  omnium 
retiorh .  it  is  in  this  manner  that  the  author  explains  the  in¬ 
fcription  found  in  Le  Bruyn,  p.  2.73,  No.  133,  on  the  mantle 
of  the  king  :  he  even  propofes  corrections.  He  thinks  alfo 
that  he  can  reftore  and  correct  the  infcription  on  the  window, 
(fee  in  the  fame  place  No.  134.)  What  has  been  here  fa  id 
may  enable  the  reader  to  form  home  opinion  of  his  labour. 

However  unexpected  this  difeovery  may  be,  it  leems  to 
deferve  fome  attention  :  wre  have  realon  indeed  to  be  on  our 
guard  again  ft  difeoveries  ol  this  kind,  becaufe  one  may  be 
eafily  deceived  by  poftible  combinations,  and  by  certain  lup- 
pofitions  which  may  originate  in  chance;  efpecially  when 
the  language  affords  no  certain  means  of  judging  of  their 
correbtneis,  and  when,  on  the  other  hand,  the  language  hfelf 
mult  iu  fome  meafure  be  di (covered.  As  the  author  has 
not  made  known  his  alphabet,  and  as  he  has  not  mentioned 
whether  it  be  complete  for  alt  the  infcriptions  of  the  lir ft  fort 
of  writing,  and  how  far  he  has  made  refearches  in  regard  to 
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the  other  kinds ;  no  opinion  can  yet  be  formed  or  the  cer¬ 
tainty  and  extent  of  the  difeovery.  It  appears  that  the  author 
hitherto  has  employed  himfelf  chiefly  with  the  infcriptions  of 
Perfepolis,  and  we  muft  confine  to  thefe  infcriptions  fome 
principles  too  generally  exp  relied;  namely,  that  each  fort  of 
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writing  exhibits  forty  figns,  that  all  the  wedge-formed  writ-? 
ing  has  a  horizontal  direction,  and  that  they  are  all  alpha-? 
betic.  1  here  is  fomethmg  alfo  to  be  re&ified  in  the  expla¬ 
nation  :  rex  dahcirunu  for  example,  as  a  title  of  Darius,  is 
not  yery  probable  :  in  regard  to  rehlor  mundi ,  it  might  be  re« 
ferred  perhaps  with  more  reafon  to  Ormuzd.  But  what  may 
give  us  a  prepofieffion  in  favour  of  the  author’s  hypothecs  is, 
that  it  is  founded  on  what  the  refearches  and  obfervations 
hitherto  made,  give  as  the  moil  probable  refult.  From  thefe 
indeed  we  can  admit  that  the  buildings  of  Perfepolis  belong 
to  the  time  of  the  fucceifors  of  Cyrus.  We  may  even  go 
further,  and  conclude  that  the  greater  part  of  the  monuments 
were  finifbea  under  Darius  and  the  following  kings  ;  becaufe 
the  fhort  duration  of  the  reign  of  Oambyfes  would  not 
have  been  fufficient  for  the  execution  of  fuch  works. 

As  the  inferiptions  are  as  old  as  the  monuments,  they  mufl 
be  referred  to  the  time  of  thefe  princes.  In  a  word,  it  is  feen 
tnat  the  wedge- formed  writing  on  thofe  monuments*  and  in 
general  where  it  has  a  horizontal  direction,  proceeds  from  left 
to  right.  1  his  eircumftance,  which  was  observed  by  Niebuhr, 
is  inconteftably  provecl  hy  a  fimilar  infcription  on  hone  found 
in  the  French  national  mufeum  at  Paris,  and  which  C.  Millin 
lias. given  in  the  fir  ft  number  of  Monume&s  Antiques,  plates  8 
and  9.  The  artift  in  this  infcription  has  placed  inful ated 
w cages,  or  groupes,  or  whole  letters,  for  which  there  was  no 
room,  above  the  lines,  or  in-  the  feeond  column,  and  always  to 
the  right,  where  the  end  of  the  line  ought  confequently  to 
be.  The  author’s  explanation  agrees  with  thefe  obfervations. 
He  re$ds  from  left  to  right,  and  finds  in  the  inferiptions  allu- 
lions  to  Darius,  Xerxes,  and  certain  points  refpeblino;  the 
worship  of  the  magi.  The  legends  which  the  author  ha§ 
found  are  confident  and  probable,  when  confidered  hiftori- 
eally.  They  have  alfo  the  greateft  analogy  with  the  inferip- 
tions  of  the  haftamdes,  a  clynafty  dpfeended  from  the  antient 
Perfian  kings,  and  who  endeavoured  to  re-eftabhfti  the  empire 
and  its  religion.  As  thefe  princes  on  antient  coins  and  mo¬ 
numents  aie  fly  led  kings  of  the  kings  of  fzan,  of  divine  ori¬ 
gin,  &c.  fimilar  titles,  but  more  fimple,  are  found  in  thefe 
inferiptions.  "lime  alone  can  (how  whether  the  continuation 
pf  the  author’s  refearches  will  juftify  thefe  explanations. 

Ii  the  learned  fhould  fueceed  in  decyphering  the  wed  re¬ 
formed  writing,  their  difeoveries  would  throw  great  lighten 
many  points  of  the  Afiatic  antiquities,  becaufe  more  mpnu- 
ynents  of  this  writing  are  daily  discovered.  T  hey  may  be 
divided  into  three  piaffes.  3  ft?  i  he  Babylonian,  among 
which  are  reckoned  the  bricks  of  the  walls  of  antient  Baby¬ 
lon, 
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Ion,  and  perhaps  fome  other  monuments,  IF  the  researches 
of  Dr.  Lichtenftein  do  not  affign  to  them  another  period. 
This  writing  has  a  peculiar  character,  which  may  be  diftin- 
guifhed  by  the  name  of  the  nail- writing* .  2d,  The  Perfian  : 
the  monuments  of  Perfepoiis,  fome  gems  and  vafes,  the  hone 
of  which  C.  Millin  fpeaks,  and  feveral  others.  The  writing 
of  the  latter  has  more  refemblance  to  the  point  of  a  dart.  It 
might  be  called  dart-writing .  3d,  The  Egypto-Perfian  :  to 

this  kind,  in  all  probability,  belong  the  cylindric  amulets  of 
haematites  with  wedge-formed  letters  and  figures ;  and,  in 
particular,  a  fragment  of  a  hone  found  near  Suez,  which  ex¬ 
hibits  wedge-formed  letters;  and  a  Perfian  head,  having  on 
it  a  hawk’s  wing.  An  engraving  of  it  may  be  feen  in  De- 
non,  from  a  drawing  by  general  Dugua.  This  variety  of 
monuments,  which  is  daily  becoming  more  numerous,  proves 
how  widely  diffufed  the  ufe  of  fuch  letters  was  at  a  certain 
period. 


XVI.  Intelligence  and  Mifcellaneous  Articles . 

ANTiaUITIES. 

SoME  curious  and  valuable  remains  of  antiquity  were  lately 
difcovered  in  Tfiria,  Dalmatia,  and  Albania,  and  have  been 
fent  to  Vienna  by  M.  de  Carnea  Stephaneo,  his  imperial 
majefty’s  commiffary  in  thefe  provinces.  The  articles  found 
are ; 

1  ft,  A  torfo  of  Parian  marble,  found  among  the  ruins  of 
Salona,  in  Dalmatia,  a  league  north-eaft  from  Spalatro.  It  is 
feven  feet  and  a  half  in  height,  and  reprefents  a  naked  warrior 
ieated  on  the, trunk  of  a  tree,  on  which  is  placed  his  wardrefs. 
This  ftatue  is  in  the  mod  fublime  Grecian  ftyle.  The  expreflion 
and  beauty  of  the  form  (how  that  it  is  the  work  of  one  of  the 
firft  matters  of  antiquity.  The  belt  exhibits  a  peculiarity  not 
generally  met  with  in  ftatues  of  this  kind.  It  is  much  to  be 
regretted  that  it  is  mutilated  nearly  in  the  fame  manner  ag 
the  torfo  of  the  Vatican  at  Rome. 

2d,  A  Minerva,  of  Corinthian  brafs,  found  in  Dalmatia, 
near  Xa.-Oftrogs,  three  leagues  and  a  half  from  the  mouth 
of  the  Narenta.  It  is  eight  feet  in  height,  and  perfectly 
entire.  This  Minerva  is  in  the  Greek  coflume,  with  a  hel¬ 
met,  an  aegis,  and  a  Medufa’s  head  on  the  breaft  :  fhe  holds 
a  lance  in  the  left  hand,  which  is  fomewhat  elevated,  and  a 
cup  in  the  right.  The  hair  is  arranged  in  the  fame  manner 

'*  For  a  fpeci  men  ©f  this  kind  of  writing,  fee  our  xith  volume. 
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as  is  Hill  ufual  among  the  Illyrian  women  in  the  interior  part 
of  Dalmatia,  and  among  thole  of  Kamtfchatka  and  on  the 
banks  of  the  Anadir. 

3d,  A  Madona  with  infant  Jefus  afleep,  painted  by  Aloys 
Vivarinus,  of  Murano,  on  a  plafter  ground.  This  painting, 
which  was  fmilhed  in  1489,  is  five  feet  two  inches  in  height 
and  one  foot  eleven  inches  in  breadth.  It  was  executed  at 
the  time  when  the  art  of  painting  in  oil  was  firft  carried  from 
Flanders  to  Italy.  It  proves  that  Vivarinus,  by  his  delicate 
and  expreffive  pencil,  had  already  carried  to  a  high  degree  of 
excellence  the  art  of  painting,  which  was  not  brought  to  a 
Hate  of  perfection  till  the  time  of  Charles  V. 

4th,  A  naval  battle  painted  in  oil,  eleven  feet  in  height 
and  twenty-one  in  breadth.  It  is  a  in  after- piece  of  Tinto¬ 
retto.  He  compofed  it  at  the  requeft  of  the  fenate  of  Venice, 
who  prefented  it  to  the  city  of  Pifano.  It  reprefents  the  battle 
laid  to  have  taken  place  in  1177  between  the  Germans  and 
the  Venetian  fleet  neaf  Cape  de  Salvora,  in  Iftria,  and  which 
was  firft  mentioned  by  Andrew  Dandolo,  in  his  Chronicle, 
two  centuries  after. 

5th,  A  buft,  painted  on  marble,  of  San&orius,  a  cele¬ 
brated  profeflbr  of  Padua,  who  died  in  1639,  and  who  formed 
an  epoch  in  the  philofophical  hiftory  of  medicine. 

EARTHaUAKE. 

Some  ohfervations  have  lately  been  publifhed  in  the  Ger¬ 
man  journals  in  regard  to  the  curious  circumftances  which 
accompanied  the  earthquake  that  took  place  in  the  province 
of  the  Seven  Mountains  towards  the  end  of  Oblober.  It  was 
in  the  low  meadows  lying  towards  the  north  that  the  pheno¬ 
mena  were  moft  fenfible,  where  deep  fiftures  two  or  three  feet 
in  breadth  and  thirty- five  fathoms  in  length,  which  divided 
into  feveral  branches,  were  formed  in  a  direction  from  weft  to 
eaft.  A  great  deal  of  very  fine  fand  of  an  afh-gray  colour, 
which  emitted  a  fulphureous  odour,  was  thrown  up  from  thefe 
fiftures.  The  principal  fifture,  after  extending  throughout  a 
Jong  (pace,  feparated  into  feveral  branches,  which  bent  them- 
felves  into  femieircles  towards  the  weft,  and  traverfed  a  houfe 
and  a  liable,  after  piercing  the  walls  at  the  foundation.  The 
whole  country  was  covered  with  one  or  more  inches  of  fand 
in  the  direction  of  the  fiftures  :  and  perfons  who  were  wit- 
neft’es  to  thefe  phenomena  after t,  that  at  the  time  of  the  la  It 
ihock  the  earth  opened  with  a  noife  like  that  of  a  niufket 
fhot;  that  a  black  and  ftrong  fm  el  ling  vapour  iflued  from  the 
fiftures,  as  well  as  a  great  deal  of  water,  which  fpouted  up  with 
a  loud  noife ;  and  that  thefe  lets  were  followed  by  a  great 

quantity 
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quantity  of  fulphureous  fand.  The  ground  alfo  funk  down 
in  a  fenfible  manner.  The  water  which  ilTued  from  the  fif- 
ftires  was  exceedingly  fulphureous,  cold,  and  limpid. 

Chemifts  obferved,  that  a  pound  of  this  fand  diluted  in 
eight  pints  of  water  produced  no  effervefcence,  and  even  gave 
no  precipitate  on  being  mixed  with  vitriolic  acid.  The  ni¬ 
trous  acid  gave  the  fame  refult.  It  was  only  after  its  decom- 
pofition,  and  after  gall-nuts  were  able  to  produce  no  change 
in  the  colour,  that  the  water  became  turbid,  in  fuch  a 
manner  as  to  ihow  the  prefence  of  the  vitriolic  acid.  By 
decoction  and  evaporation  figns  of  cryftallization  were  ob¬ 
ferved  at  the  litrface ;  and,  when  the  evaporation  was  com¬ 
plete,  there  remained  about  eight  grains  of  alkaline  matters, 
two  parts  of  which  were  Glauber’s  fait,  one  earthy  fait,  and 
the  other  gypfum. 

TRANSIT  OF  MERCURY, 

As  obferved  at  Paris  'November  9,  1802. 


Obfervers. 

Interior  Contaft. 

Exterior  Conta<5L 

C.  Mechain 

Oh 

6m 

45’ 4s 

Oh 

gm 

3°’4S 

Lalande  -  -  -  - 

O 

6 

29-0 

O 

7 

$6 

His  nephew  and  -  " 

1  0 

6 

43'° 

1° 

8 

18 

Burcklnirdt  -  J 

fo 

6 

49 

1° 

8 

19 

Meffier 

0 

6 

49*2 

The  above  refults  are  mean  time  reduced  to  the  national 
obfervatory. 

Mechain  faw  the  planet  very  well  terminated  without  any 
aureola,  though  he  always  followed  its  progrefs  on  the  fun 
with  a  telefcope  of  three  objedt  glades  4*-  inches  in  diameter 
and  7  feet  focus,  with  which  he  took  45  di fiances.  He  had 
obferved  in  the  fame  manner  the  tranfits  in  the  years  1782, 
1786,  1789,  and  1799. 

CHEMISTRY. 

1.  BrugnatelU  has  lately  obferved,  that  by  treating  paper 
with  the  nitric  acid,  a  large  quantity  of  fuberic  acid  mixed 
with  oxalic  acid  is  obtained.  Thisfeems  to  prove  thatFour- 
eroy  was  right  in  ciaffing  cork  among  the  immediate  prin¬ 
ciples  of  the  vegetable  kingdom. 

2.  The  fame  ehemift  in  a  letter  fays,  that  after  a  particular 
examination  of  wheat,  he  thinks  he  has  found  that  vegeta¬ 
ble  gluten  is  nothing  elfe  than  animal  fibrous  matter.  It 
differs  indeed  from  animal  gluten  or  glue,  by  its  infolubility 
in  cold  water,  and  by  the  contraction  it  experiences  in  warm 
water.  When  treated  with  the  nitric  acid  it  fwells,  pro¬ 
duces 
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duces  a  foamy  effervefcence,  gives  out  nitrous  gas,  and  cfif- 
iblves.  This  folution  is  decomposed  by  water,  like  that  of 
animal  fibrous  matter,  and  the  white  precipitate  thence  re- 
fulting  diflblves  in  ammonia,  affuming  a  dark  yellow  eo- 


3.  A  difcoverv  of  two  new  principles  in  fulphureous  wa¬ 
ters  has  lately  been  made  by  Counfellor  Weftrumb,  of 
Hammeln,  who  gives  the  following  details  : 

For  fix  years  I  have  been  exclufively  employed  in  the 
snalyfis  of  fulphureous  waters.  I  have  found  an  eafy  and  en¬ 
tirely  new  method  of  determining  what  they  contain  of 
fulphurated  hydrogen  and  carbonic  acid  gas  ;  and  1  have 
discovered  a  principle  hitherto  unknown  in  thefe  waters, 
Tiamelv,  bitumen  in  combination  with  fulphurated  hydro¬ 
gen  gas  and  hydro-fulphurated  lime.  I  communicated  the 
detail  of  this  difcoverv  to  M.  Wurzer.  Counfellor  Von  Crelt 
and  Profeffor  Schaub  of  Caffet  faw  at  my  houfe  thefe  new 
products.  Thefe  principles  are  found  in  the  waters  of 
.Neuwdorf,  If m men,  Rehburg,  and  Eylfe.  In  the  laft 
place,  five  fulphureous  fprings,  altogether  different  from  each 
other,  a  fpring  of  carbonic  gafeous  water,  and  one  of  frefh 
water,  are  found  in  an  extent  of  lefs  than  a  thoufand  fquare 
feet.  Near  Euckembourg,  the  capital  of  the  fmall  country 
of  Leppe,  to  which  Eylfe  belongs,  are  found  two  other  ful¬ 
phureous  fprings 'perfectly  fimilar,  one  of  which  we  founded 
to.  the  depth  of  eighty  feet  without  finding  its  refervoir. 
Baths  of  mud  fimilar  to  thofe  of  St.  Amand  have  been  con- 
ftrudted  at  Eylfe  :  a  very  confiderable  quantity  of  hydro-ful¬ 
phurated  mud,  which  may  furnifii  baths  for  feveral  cen¬ 
turies,  has  been  found  there.” 

4.  A  new  gas,  fulphurated  azotic  gas,  has  been  difeovered 
in  the  mineral  waters  of  Aix-la-Chape’lle  by  M.  C.  Gim- 
bernat,  fub -director  of  the  mufeum  of  natural  hiftory  at 
Madrid,  who  gives  the  following  account  of  it : 

tc  I  have  juft  finifhed  my  labour  on  the  anaJvfis  of  the 
fulphureous  waters  of  Aix-la-Chapelle.  I  have  found  that 
the  excipient  of  thefulphur  in  thefe  waters  is  not  hydrogen, 
as  has  hitherto  been  fuppofed  and  afferted,  but  azote.  Thefe 
waters  contain  no  fulphurated  hydrogen. 

«  Sulphurated  azotic  gas  is  a  chemical  body,  the  ex¬ 
istence  of  which  has  never  been  fufpedted.  Nature  pre- 
fents  it  in  abundance  in  the  mineral  waters  of  this  country. 

“  Befides  fulphurated  azote,  thefe  waters  contain  a  great 
deal  of  pure  and  free  azote  interpofed,  and  in  the  femi- 
gafeous  ftate.” 

5-  We 
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v  We  are  informed  bv  Mr.  Paul  of  Geneva  (now  urLon- 
don)  that  water  holding  fu Inhale  of  lime  in  felution,  .-add. 
impregnated  under  preflu  re  with  hydrogen  gas,  of  which  it 
can  take  up  about  one-fourth  of  its  volume,  after  handing 
flopped  up  for  about  three  months,  on  being  opened,  was 
found  to  contain  fulphurized. hydrogen  gas.  This  has  been 
repeated  feveral  times  with  the  fame  refult.  In  di (tilled 
water  not  impregnated  with  fulphate  of  lime,  the  hydrogen 
gas  undergoes  no  change. 

Plow  is  the  fulphurized  hydrogen  gas  produced  ?  There  is 
plainly  a  decompolition  effected,  not  merely  of  the  fulphate 
of!  ime,  but  of  the  fulphuric  acid,  which  parts  with  a  portion 
of  its  fulphur. — What  becomes  of  the  oxygen?  Does  it 
join  the  hydrogen,  and  form  water  ? 

The  hydrogen  gas  made  ufe  of  in  the  above  experiments 
was  procured  from  the  decompofition  of  water,  bv  applying 
it  to  iron  expofed  to  a  high  temperature.  When  obtained  by- 
means  of  fulphuric  5cid,  water,  and  iron,  in  the  humid  way, 
it  has  a  different  flavour,  fomewhat  hepatic. 

6.  Mr.  Paul  has  mentioned  to  us  another  circuntflance, 
which  deferves  to  be  made  known.  Water  impregnated  with 
hydrogen  gas  is  extremely  injurious  in  dropfical  complaints* 
A  gentleman  labouring  under. the  dro.pfy  was  cured  by  drink¬ 
ing  water  impregnated  with  oxygen  gas  ;  but  during  the 
cure  his  fervant  by  miftake  had  purchafed  fome  hydrogen 
water.  In  lefs  than  24  hours  his  malady  returned  ;  on  find¬ 
ing  out  the  caufe,  and  having  recourfe  to  the  oxygenated 
water,  the  mifehief  was  fpeedily  remedied. 

ANIMAL  GALVANISM. 

Some  curious  Galvanic  experiments  were  made  on  Febru¬ 
ary  18,  by  profeflfor  Aldini,  in  Dr.  Pearfon’s  Iedtu  re  -rooms. 
They  were  by  far  more  interefting  and  fatisfadtory  than  any 
we  have  yet  noticed  on  animals,  owing  to  the  pains  taken  t© 
procure  the  fitted;  fubjedts  for  the  operations.  They  were 
inftituted  in  the  prefence  of  his  excellency  the  ambaffador  ot 
France  general  Andreoffi,  lord  Pelham,  lord  Roxburgh,  lord 
Caftlereagh,  lord  Hervey,  the  honourable  Mr.  Upton,  Mr. 
Cholmondely,  Mr.  Anchora,  Mr.  Elliot,  and  feveral  other 
gentlemen  of  rank.  The  profefTor  was  aflifted  ably,  as  on 
former  oecaflons,  by  Mr.  Carpue,  Mr.  Cuthbertfoii,  and  Mr, 
Hutchins. 

Among  other  important  fadts,  it  was.decifively  ihown, 

1.  That  a  vital  attradlion  fnbfifls  between  a  nerve  and 
niufcle  :  for  the  fufpended  feiatic  nerves  of  a  frog,  after  de- 
^9  taching 
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taching  the  fpine,  being  brought  near  the  intercoflal  mufeleF 
of  a  dog,  while  the  affiftant  who  held  the  frog  did,  with  his 
other  hand,  touch  the  mufcies  of  the  thigh  of  the  dog,  (thus 
forming  a  circle) ;  in  this  fituation,  the  nerves  fufpended  ap¬ 
proached,  and  came  into  contadl  with  the  mufcle,  as  evidently 
as  a  filken  thread  is  attradled  by  fealing-wax. 

2.  The  heart  of  a  rabbit  was  excited  to  adtion  in  a  little 
time  after  the  animal  was  killed  5  but  vitality  difappeared 
much  fooner  than  in  the  other  mufcies  :  fo  that  this  organ  is 
th tprimum,  and  not,  as  Harvev  alTerted,  the  ultimum  nwriens . 
The  lungs,  liver,  and  fpleen  could  not  be  excited  to  adtion, 
even  immediately  after  the  animal  was  killed. 

3.  The  mod  important  fadt  of  all  was  that  of  excitingf 
contradlions  by  making  a  circle  of  nerves  and  mufcies  of  dif¬ 
ferent  animals,  without  any  metallic  exciter  or  condudtors. 

4.  The  head  of  an  ox,  recently  decapitated,  exhibited 
aflonifhing  effedls :  for,  the  tongue  being  drawn  out  by  a 
hook  fixed  into  it,  on  applying  the  exciters,  in  fpite  of  the 
ilrength  of  the  affiflant  the  tongue  was  retradled,  fo  as  to  de¬ 
tach  itfelf,  bv  tearing  itfeif,  from  the  hook  :  at  the  fame  time 
a  loud  noife  i  fined  from  the  mouth  bv  the  abforption  of  air, 
attended  by  violent  contortions  of  the  whole  head  and  eyes. 

After  the  exhibition  of  thefe  phenomena  of  Galvanilm, 
which,  among  other  philofophers,  particularly  occupy  the 
attention  of  the  FirflConful,  the  company  partook  of  an  ele¬ 
gant  dejeune  and  a  conv crJa%ione  in  Dr.  Pearfon’s  houfe. 


XVII.  Defcription  of  Mr.  Pepys’s  large  Galvanic 

Apparatus » 

]VIr.  PEPYS  jun.  has  lately  conflrudled  the  mod  powerful 
Galvanic  apparatus  that  has,  we  believe,  been  yet  produced, 
of  which  we  (hall  endeavour  to  give  our  readers  fome  idea. 
It  confifls  of  60  pairs  of  zinc  and  copper  plates  difpofed  in 
two  troughs  conflrudled  on  Mr.  Cruickfhank’s  plan,  but 
with  fome  accompanying  arrangements  which  are  extremely 
convenient  and  ufeful.  That  our  defcription  may  be  the  bet¬ 
ter  underflood,  we  refer  to  a  view  of  the  apparatus,  Plate  I. 

A  A.  The  two  troughs,  each  confifting  of  30  pairs  of  plates. 
The  plates  are  cemented  into  troughs  made  of  mahogany, 
properly  varnifhed  to  tland  the  adtion  of  the  fluids  which 
may  be  introduced  into  the  cells  between  the  plates.  The 
plates  are  each  6  inches  fquare,  or  contain  36  fquare  inches 
of  furface  on  each  fide)  and  that  they  may  be  able  to  conth 
;  5  nue 
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Hue  in  ufe  for  a  confiderable  time  even  with  the  application 
of  ftrong  acidulous  liquors,  they  are  made  of  fuch  a  thicknefs 
that  each  pair  weighs  four  pounds.  The  troughs  are  furniflied 
with  pivots  at  each  end,  by  which  they  reft  on  the  bar  B  of 
the  table  into  which  the  whole  apparatus  is  framed :  on 
thefe  pivots,  which  are  fo  placed  as  to  throw  the  centre  of 
gravity  of  the  troughs  below  them,  the  troughs  revolve  when 
it  is  neceftary  to  empty  the  cells. 

C.  A  japanned  iron  tray  or  receiver,  capable  of  hold¬ 
ing  the  contents  of  the  ceils  of  the  troughs  when  they  are 
emptied. 

D.  A  range  of  fix  funnels  made  of  tin,  the  diftances  of 
the  tubes  of  which  are  fo  adj  Lifted  that  they  enter  fix  of  the 
cells  of 'l he  troughs  at  once. 

E.  A  tin  veflel  having  fix  diftimt  cells  with  fpouts,  each 
capable  of  containing  the  exact  quantity  of  fluid  neceftary  to 
fill  a  cell  of  the  trough. 

By  means  of  the  funnel  D  and  veffel  E,  the  troughs 
are  filled  with  very  little  trouble,  no  more  being  neceftary 
than  to  fill  the  veffel  E  by  dipping  it  into  the  fluid  or  acid, 
and  then  emptying  it,  by  the  fpouts  corresponding  with  the 
di villous  in  the  funnel  D,  into  the  latter,  the  pipes  of  which 
are  placed  in  the  correfponding  cells  of  the  troughs. 

FF  the  two  prime  conductors,  being  two  brafs  rods  with 
(boulders.  They  pafs  through  holes  in  the  top  of  the  table 
(which,  to  (how  the  arrangement  of  the  troughs,  appears 
elevated  in  the  engraving)  into  the  end  cell  of  each  trough. 

GG  two  metallic  conductors,  each  confifting  of  two  parts 
joined  by  fockets,  and  each  having  a  focket  which  fits  upon 
the  prime  conductors  F  F.  By  this  contrivance  they  are 
movable  in  any  direction  required  in  the  experiments. 

H  H  two  (hallow  veffels  made  of  tin,  with  tubes  under¬ 
neath,  by  means  of  which  they  can  be  placed  on  the  tops  of 
the  conductors.  When  filled  with  water  they  are  found  con¬ 
venient  for  giving  the  Galvanic  (hock  in  a  very  perfect  man¬ 
ner,  and  for  other  experiments. 

I,  an  arch  of  metal  to  unite  the  troughs  at  their  further 
ends. 

When  the  cells  are  filled,  the  troughs  connected  by  the 
metallic  arch,  the  top  or  lid  (hut  down,  and  the  prime  con¬ 
ductors  put  in  their  places,  the  apparatus  forms  a  Galvanic 
table  free  from  any  incumbrance,  and  extremely  well  adapted 
for  every  experiment  in  Galvanifm. 

On  the  21ft  of  February,  with  a  number  of  fcientific  gen¬ 
tlemen,  we  witneffed  a  trial  of  this  apparatus*  The  experi¬ 
ments 
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merits  made  by  Mr,  Pepys  on  the  deflagration  of  metals  wer^' 
the  mod  brilliant  and  fplendid  we  ever  beheld. 

'The  troughs  were  filled  with  32  pounds  of  water  mixed 
with  two  pounds  of  concentrated  nitrous  acid.  With  this 
charge — 

Iron  wires  of  to  tv  of  an  inch  in  diameter  were  defla¬ 
grated  with  great  fplendour.  A  number  of  the  fmall  ones 
twitted  together  produced  fomewhat  like  a  little  brulh :  a 
pleating  appearance  in  deflagration. 

Charcoal  of  box  wood  was  not  only  deflagrated  at  the 
place  of  contact,  but  remained  permanently  red  hot  for  near 
two  inches  in  length. 

Lead  foil  burnt  with  great  vividnefs,  becoming  red  hot, 
and  emitting  a  fmall  volcano  or  adjutage  of  red  fparks  along 
with  the  flame. 

Tin  foil  burnt  with  great  fplendour,  with  fmoke  and 
fparks.  .  . 

Dutch  leaf  or  brafs  foil  deflagrated  vividly,  with  fmoke 
and  a  profufion  of  fparks. 

Silver  leaf  burnt  with  an  intenfe  vivid  green  light:  no 
fparks,  but  much  fmoke  or  fume. 

Gold  leaf  deflagrated  with  bright  white  light  and  fmoke. 

Tin  wire,  r- eighth  of  an  inch  in  diameter,  fufed,  bu'rfil*- 
and  oxidated,  with  great  fplendour. 

Platina  wire,  i-fixteenth  of  an  inch  in  diameter,  became 
red  hot,  white,  and  fufed  into  globules  at  the  contact. 

Gunpowder,  phofphorus,  and  inflammable  fubftances,  are 
inftantly  fired  by  c.onta6t  with  conductors  armed  with  char¬ 
coal. 

The  Galvanic  power  was  capable  of  deflagrating  charcoal, 
after  palling  through  fix-teen  perfons  with  wetted  hands 
ioined. 

The  bell  method  of  {bowing  thefe  experiments  is  by  in¬ 
troducing  into  an  earthen  plate  filled  with  clean  mercury, 
one  of  the  prime  eonduCfors.  The  other  conductor- ihay  he 
then  mounted  with  the  feveral  fubftances  to  be  tried.  The 
leaves  and  larmnte  of  metal  eafily  adhere  to  it  by  wetting. 
Wires  may  be  twifted  round  it,  and  will  alfo  ferve  to  bind 
other  fubftances  to  it. 

The  poweT  of  this  large  trough  was  fo  great  as  to  keep 
up  the  deflagrations  and  combuftion  without  mtermiffion, 
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XVIII.  An  Ejfay  on  the  Method  of  determining  the  Difference 
of  Longitude  between  Places  at  Land,  from  the  obferved 
Tra?i/its  of  the  Moon  over  their  Meridians ;  with  a  De~ 
monflration  and  Example.  By  Mr.  Gavin  Lowe  *. 

Ea  eft  methodorum  fimpliciffimarum  ratio  atque  natura,  ut  poftremag  in 
mentem  verdant,  ef  nifl  obftinafiore  ammo,  ne  veftiant  quidem. 

Boscovjch, 

Although  the  method  of  determining  the  difference 
of  longitude  at  fea  from  the  lunar  obfervations  has  been  ac¬ 
curately  laid  down  by  Dr.  Mafkelyne  and  other  able  nautical 
aftronomers,  it  has,  however,  happened  that  feveral  writers 
on  longitude  and  aftronomy  have,  in  the  courfe  of  the  laft 
twenty  years,  given  rules  for  finding  the  difference  of  longi¬ 
tude  at  land  from  the  moon’s  tranfits,  either  fo  erroneous  or 
imperfect,  that  the  adoption  thereof  might  do  a  ferious  injury 
both  to  navigation  and  geography  :  they  have  given  exam¬ 
ples,  but  no  demonftrations ;  or  at  lead  Rich  obfcure  and  im¬ 
perfect  ones,  as  prove  that  they  had  not  a  clear  conception 
of  the  matter. 

It  is  for  thefe  reafons  that  the  following  demonftration  of 
a  rule  both  eafy  and  accurate  for  finding  the  difference  of 
longitude,  is  now  propofed.  The  data  are  the  obferved  in- 
creafe  of  the  moon’s  right  afcenfion  in  palling  from  the  finft 
to  the  fecond  meridian,  and  the  inereafe  of  the  fun’s  and 
moon’s  right  afcenfion  in  twelve  hours  apparent  time,  which 
may  be  had  from  the  Nautical  Almanac. 

DEMONSTRATION. 

Let  the  circle  ABC  repr'efent  the  equator,  P  its  pole,  and 
A  P  D  the  firft  meridian,  as  that  of  Greenwich.  Suppofe  that 
the  centres  of  the  fun,  the  moon,  and  a  fixed  ftar  are  on  that 
meridian  at  the  fame  moment  of  time  as  reprefented  at  A, 
and  that  they  move  from  thence  to  the  wefiward  with  their 
refpeCtive  velocities,  the  earth  being  confidered  as  at  reft. 
Then,  after  twelve  hours  apparent  time,  the  fun  will  be  at  D, 
the  oppofite  point  to  A,  or  i8o°  diftant  from  it;  but  the  fixed 
ftar,  moving  in  appearance  over  a  greater  fpace  than  i8o°  in 
twelve  hours  apparent  time,  will  be  at  E;  while  the  moon, 
with  a  motion  apparently  (lower  than  the  fun  and  the  ftar, 
will  appear  after  twelve  hours  at  the  point  B,  or  on  a  meri¬ 
dian  B  P.  But  ED  is  the  djftance  of  the  fun  from  the  ftar 
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after  an  interval  of  twelve  hours  apparent  time,  and  EB  the 
di {lance  of  the  moon,  or,  in  other  words,  the  increafe  of  their 
refpedtive  right  afcenfions  :  and  fmce  ED  and  EB  are  known 
from  the  Nautical  Almanac,  if  we  fubtradf  the  firft  from  the 
laft,  we  haveDB,  equal  to  the  difference  between  the  in¬ 
creafe  of  the  fun’s  and  moon’s  right  afcenfion  in  twelve 
hours  apparent  time.  Now  the  difference  of  longitude  be¬ 
tween  the  two  meridians  A  P  and  B  P  is  the  arc  A/3B,  equal 
to  A  (3D  lefs  the  arc  DB;  that  is,  equal  to  i8o°  lefs  the  dif¬ 
ference  between  the  increafe  of  the  fun’s  and  moon’s  right 
afcenfion  in  twelve  hours  :  and,  lince  the  increafe  of  the 
moon’s  right  afcenfion  from  the  time  of  its  paffing  the  me¬ 
ridian  AP  to  the  time  of  its  paffing  B  P  is  known  from  o'b- 
fervation,  and  equal  to  E  B,  we  can  make  the  following  pro¬ 
portion  for  finding  the  difference  of  longitude  between  any 
other  two  meridians,  AP  and  (3 P,  from  the  obferved  increafe 
of  the  moon’s  right  afcenfion  £<3. 

As  EB  :  A^D-D  B  ::  s$  :  Aj3  the  difference  of  longi¬ 
tude  ;  or,  in  more  familiar  language,  as  the  increafe  of  the 
moon’s  right  afcenfion  in  twelve  hours  apparent  time  is  to 
i8o°  or  i2h  lefs  the  difference  between  the  increafe  of  the 
fun’s  and  moon’s  right  afcenfion  in  that  time  :  :,  fo  is  any 
other  obferved  increafe  of  the  moon’s  rioht  afcenfion  between 
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two  meridians  :  to  their  difference  of  longitude.  Q.  E.  D.* 

If  the  increafe  of  the  moon’s  right  afcenfion  in  twelve  hours 
were  uniform,  or  fueh  that  equal  parts  of  it  would  be  pro¬ 
duced  in  equal  times,  the  above  rule  would  be  ftridtly  accu¬ 
rate;  but  as  that  increafe  arifes  from  a  motion  continually 
accelerated  or  retarded,  and  feldom  uniform  but  for  a  fihort 
{pace  of  time,  it  will  therefore  be  neceffary  to  find  the  mean 
increafe  of  the  moon’s  right  afcenfion  when  it  is  at  the  inter¬ 
mediate  point  between  A  and  (3,  in  order  to  determine  their 
difference  of  longitude  with  the  greateft  precifion;  and  for 
that  purpofe,  Taylor’s  Tables  of  Second  Difference  are  very 
ufeful. 

EXAMPLE. 

April  the  8th,  1800,  the  tranfit  of  the  moon’s  firff  limb 
Was  obferved  at  the  royal  obfervatory  (A) ;  and,  allowance 
being  made  for  the  error  of  the  clock,  its  right  afcenfion 
was  -  -  -  -  i3h 

Add  the  time  that  the  moon’s  femi-dia- 
meter  took  to  pafs  the  meridian  -  o  i  8-38 

Hight  afcenfion  of  the  moon’s  centre  3 6  2 6*6 

*  Demonftrated  for  the  firft  time  by  the  author  in  1770. 
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Brought  over  I2h  36™  26* 6s 

On  a  meridian  ((3  *)  far  to  the  weftward 
the  tranfit  of  the  moon’s  firft  limb  was  ob- 
lerved  the  fame  day,  and  being  reduced  to 
the  centre,  its  right  afcehfion  was  -  12  47  $6' 7 

II  m  |  in  .1  lulu  |J 

Increafe  of  right  afcenfion  between  A 
and  8  -  -  -  -  on  30*1 

The  increafe  of  the  moon’s  right  afcenfion 
in  twelve  hours  apparent  time  per  the  Nauti¬ 
cal  Almanac  was  -  -  -  o  26  3  f 

The  increafe  of  the  fun’s  in  the  fame  time  o  1  49 *65 

1  *  ■  ■  ■  1  ■  ■  . . . 

Difference  -  -  -  o  24  13*3  5 

And  12  hours  minus  this  difference  is  —  nh  35™  46*65s; 
therefore,  As  26m  3s  :  nh  35™  46*63*  :  :  nm  30- Is  to  311  ym 
12s,  the  correct  difference  of  longitude  between  A  and 

By  reducing  the  three  terms  to  feconds,  and  ufing  loga¬ 
rithms,  the  operation  is  much  fhortened. 

In  a  book  publifhed  by  Mr.  Mackay  on  longitude  about 
fifteen  or  fixteen  years  ago,  there  is  a  rule  given,  and  alfo  an 
example,  for  finding  the  difference  of  longitude  at  land  from 
the  tranfits  of  the  moon,  but  no  demonftration.  The  rule, 
when  divefted  of  its  high-founding  enunciation,  runs  thus  : 

As  the  increafe  of  the  moon’s  right  afcenfion  in  twelve 
hours  apparent  time  :  is  to  180°  :  :,  fo  is  any  other  obferved 
increafe  between  two  meridians  :  to  their  difference  of  longi¬ 
tude.  It  follows  from  this,  that  the  moon  as  well  as  the 
fun  would,  in  twelve  hours  apparent  time,  pafs  over  an  arc 
of  j8o°,  although  the  apparent  motion  of  the  moon  to  the 
weftward  in  twelve  hours,  or  180°  of  fpace,  be  lefs  than  that 
of  the  fun  by  fix  or  feven  degrees ;  and  fo  much  error  would 
this  method  produce,  if  the  two  places  differed  about  180° 
in  longitude. 

The  above  example,  wrought  according  to  Mackay’s  rule, 
would  come  out  thus  : 

As  26m  3s  :  I2h  :  :  1  im  30* Is  to  -  5h  I7m  53* 7s 

But  the  corredt  difference  as  above  is  -  5  7  12 


Error  -  -  o  10  417 

which  amounts  to  more  than  2  J  °,  or  130  miles,  in  a  differ¬ 
ence  of  longitude  little  exceeding  five  hours. 

r.  A  place  near  Port-Royal,  in  Jamaica. 

f  By  interpolation  z6m  3*677  but  the  fraftion  of  the.  fecond  was  not 
minded. 

H  2  Mr, 
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Mr.  Edward  Pigott  adopts  the  very  fame  rule  for  deter¬ 
mining  the  difference  of  longitude  between  Greenwich  and 
York,  and  ftates  the  refult  in  the  Philofophical  Tranfa6tions 
for  1786^  p.  417. 

Mr.  Vince  has  inferted  this  rule  and  example  in  his  Trea- 
life  of  Practical  Aftronomy ;  but  we  have  to  regret  that  they 
were  not  accompanied  with  a  ftridt  demonftration. 

The  Rev.  Mr.  Wollafton,  in  the  appendix  to  his  Fafciculus 
Aftronomicus,  publifhed  two  or  three  years  ago,  has  given 
a  rule,  without  demonftration  or  example,  for  finding  the 
difference  of  longitude  from  the  moon’s  tranfits,  which  pro¬ 
duces  the  fame  error  as  Mackay’s  and  Pigott’s,  although 
worded  differently  from  theirs.  Mr.  Wollafton  makes  the 
firft  term  of  his  proportion  apparent,  and  the  third  mean 
time;  this  renders  the  refult  erroneous.  Since  the  motion 
of  the  fun,  moon,  and  planets  are  computed  for  apparent 
time,  and  given  fo  in  the  Nautical  Almanac,  mean  time  is 
not  at  all  requifite  for  refolving  the  difference  of  longitude 
either  at  fea  or  at  land.  We  fhall  therefore  endeavour  to 
apply  Mr.  Wollafton’s  rule,  according  to  its  literal  meaning, 
for  finding  the  difference  of  longitude  from  the  above  ob- 
fervations. 

The  right  afcenfion  of  the  moon’s  centre  on  the  meridian 
of  Greenwich  being  known,  we  can  eafily  deduce  the  mean 
and  apparent  time  correfponding  to  it ;  and  in  like  manner 
the  mean  and  apparent  time  at  the  diftant  meridian  £*.  The 
apparent  and  mean  time  of  the  tranfits  of  the  moon’s  centre 
over  the  meridians  of  A  and  £,  when  ftridlly  computed,  were 
as  follows  ;  Apparent  Time.  Mean  Time. 

At  A  -  -  i ih  2 6m  47*8is  nh  28rn  33*5* 

At  £  -  -  11  37  29 *5  11  39  n*4 

Time  later  at  (3  than  at  A  o  10  41*69  o  10  37*9 

From  the  increafe  of  the 
moon’s  right  afcenfion  in 
twelve  hours  -  -  26  3 

Subtract  the  increafe  of 
the  fun’s  right  afcenfion  in 
that  time  -  -  1  49*65' 

The  moon’s  retardation 
in  twelve  hours  24  13*35 

V:  Mean  time,  however,  at  0,  before  its  longitude  be  known,  is  not  »> 
fair  poftulatum,  The  method  above  demonftrated  does  not  require  it. 

G.  L. 

Then, 
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Then,  As  twice  the  moon’s  retardation  in  twelve  hours  ; 
is  to  twenty- four  hours  :  : 

“  So  is  the  mean  time  later  at  /3  than  at  A  :  to  the  differ¬ 
ence  of  longitude  weft  from  A.” 

After  doubling  24™  13*35%  ancl  a^°  T2>  which  is  totally 
unneceffary,  as  the  refult  would  be  the  fame  if  they  flood 
fingle,  we  ftate  the  following  proportion  : 

As  48111  26‘7s  :  24h  :  :  iom  37*9"  to-«5h  15™  1*3%  the  dif¬ 
ference  of  longitude  between  A  and  /3. 

But  as  the  third  term  is  improperly  reduced  to  mean  time, 
we  {hall  take  the  apparent  time  above  found,  and  then  48™ 
26* 7s  :  2411  :  :  iom  41 ‘69s  to— 511  iym  53  7s ;  the  fame  as  re¬ 
mits  from  Mackay’s  and  Pigott’s  rules. 

We  fhall  only  remark,  that  5h  i7m  53*7S  is  the  apparent 
time  that  the  moon  took  in  palling  from  the  meridian  of  A 
to  the  meridian  of  /S 5  but  from  what  has  been  demonftrated, 
the  apparent  time  at  /3  will  be  equal  to  the  difference  between 
the  increafe  of  the  fun’s  and  moon’s  right  afcenfion  in  that 
interval  of  apparent  time  ;  for  DB,  or  24™  13*35*  is  the  dif¬ 
ference  for  twelve  hours,  and  therefore  by  proportion  J  /3,  or 
iom  41*69*  will  be  the  difference  for5h  17™  53*7^  fubtradfing 
the  former  from  the  latter,  we  have  511  7m  12s,  the  difference 
of  longitude  as  before,  and  a  clear  proof  that  the  authors 
above  mentioned  have  omitted  to  dedudt  the  apparent  time 
at  the  diftant  place  or  ftation  /3,  from  the  apparent  time  at 
Greenwich. 

If  it  ftiould  be  thought  eafier  to  employ  fiderea!  time  in 
refolving  the  difference  of  longitude  between  A  and  /3,  let  ED, 
the  increafe  of  the  fun’s  right  afcenlion  in  twelve  hours,  be 
added  to  twelve  hours,  and  we  have  then  the  arc  of  fidereal 
timeABDE;  from  which  fubtra&ing  EB,  there  remains 
A/3  B,  equal  to  the  difference  of  longitude.  By  proportion 
we  can  therefore  fay,  As  EB,  the  increafe  of  the  moon’s  right 
afcenfion  in  twelve  hours;  is  to  A B D  +  D E,  or  twelve 
hours  4-  the  increafo  of  the  fun’s  right  afcenfion  ;  fo  is  any 
other  obfervetl  increafe  of  the  moon’s  right  afcenfion  as  e|3; 
to  the  arc  of  fidereal  time  A  /3  e;  and  if  from  this  we  fubtradf 
e/3,  then  A/3  is  the  difference  of  longitude  required. 

To  apply  this  rule  for  finding  the  difference  of  longitude 
-from  the  above  obfervations  and  data,  we  fay, 

As  26m  3s ;  1 2h  im  49*65"  ; :  nm30*is  to  A/3e  5h  i8m  42*1! 

From  this  fubtra£t  e /3,  the  obferved  increafe  o  u  30*1 

. . —  ■  '■"■■iwSsi 

The  difference  of  longitude  between  A  and  /3  is  5  7  12 

a.  e,  l 

FI  3  Although 


102  Longitude  determined  by  the  Moon’s  Tranjits, 

Although  we  can  fafely  truft  to  the  accuracy  of  the  ob^ 
fervations  at  the  royal  obfervatory,  yet,  at  the  diftant  ftation  /3, 
great  attention  muft  be  paid  in  adjusting  the  tranfit  inftru- 
ment  truly  to  the  meridian,  and  taking  care  that  it  be  perfedf 
in  collimation  before  the  moojTs  tranfit  be  obferved  there; 
and  alfo,  that  corre£f  time  be  deduced  as  foon  before  or  after 
the  moon’s  traniit  as  poffible,  from  obferying  the  meridian 
paftage  of  one  or  more  of  the  thirty-fix  ftars,  whofe  right  af- 
cenfions,  after  a  long  feries  of  obfervations,  have  been  afcer- 
tained  by  the  Aftronomer  Royal  with  the  greeted;  precifiom 

0% 

D 

A 


many  years  ago  at  a  place  2 6  feconds  of  time  weft  from  the 
royal  obfervatory,  with  a  fmall  portable  tranfit  inftrument 
made  by  that  eminent  artift  Mr.  Edward  Troughton,  of  Fleet- 
ftreet.  It  had  a  telefcope  20  inches  long,  a  treble  obje6f> 
glafs,  and  the  price  only  20  guineas.  When  the  obfervations 
at  Greenwich  were  publiftied,  all  thofe  that  were  made  on 
the  fame  days  at  both  places  were  employed  to  determine  the 
difference  of  longitude,  and  the  mean  refult  of  four  or  five 
corresponding  obfervations  gave  it  true  to  two  feconds  of  time. 

This  is  only  mentioned  to  ftiow,  that  with  fmall  tranfit  in- 
ilruments  well  conftru&ed,  and  due  attention  paid  to  their 

adjuft- 
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adjudments,  obfervations  may  be  made  fufficiently  accurate 
for  anfwering  the  ends  of  practical  agronomy. 

We  expeCt  foon  to  have  the  lunar  tables  brought  to  a 
greater  degree  of  perfection,  by  applying  certain  equations 
that  have  been  lately  difcovered,  and  by  which  thofe  pur- 
pofes  will,  of  courfe,  be  more  fuccefsfully  promoted.  It  is 
alfo  much  to  be  w idled  that  the  moon’s  tranfits  were  as  affi- 
duoudy  obferved  by  public  and  private  adronomers  in  every 
country  as  they  are  at  the  royal  obfervatory  in  this,  and  from 
time  to  time  communicated  to  the  public  at  large. 

It  fometimes,  but  not  very  frequently,  happens,  that  fa¬ 
vourable  weather  will  permit  one  adronomer  to  obferve  four 
tranfits  of  the  moon  over  his  meridian  in  the  fame  number 
of  fucceeding  days.  If  another,  or  indeed  a  hundred  others, 
fhould  obferve  only  one  or  two  on  any  of  thofe  days,  whether 
at  the  neared  or  remoted  dations  from  the  fird  meridian  ; 
fiuch  obfervations  are  of  great  value,  and  afford  the  very  bed 
means  of  finding  the  difference  of  longitude  with  accuracy, 
becaufe  the  errors  of  the  lunar  tables  are  thereby  completely 
obviated. 

Paradife  Row,  Iflington, 

February  14,  1803.  , 


XIX.  On  the  Preparation  of  the  Hyacinthus  non  fcriptus ,  or 
common  Blue-Pelf  as  a  Suhjlitute  for  Gum- Arabic.  By 
Mr.  Thomas  Willis,  0/ Lime- Street,  London *, 

In  the  year  1794,  whild  collecting  plants  in  a  wood  for 
botanical  fpecimens,  I  obferved  that  the  root  of  the  hyacin¬ 
thus  non  fcriptus ,  the  plant  commonly  called  blue-bells,  or 
hare-bells,  was  extremely  mucilaginous  5  and,  on  tading  it, 
I  difcovered  only  a  very  flight  pungency.  I  collected  a  pound 
of  the  bulbs,  and,  after  dicing  and  drying  them  before  a  fire, 
they  yielded  about  four  ounces  of  powder.  I  thought  that, 
by  keeping  the  powder  fome  time,  the  little  acridnefs  might 
go  off,  as  it  does  in  the  arum-root  powder.  I  taded  it  about 
fix  months  after,  and  found  it  perfeClly  infipid.  I  concluded 
it  might  be  rendered  ufeful  for  food  or  nouridiment,  but  at 
that  time  purfued  the  matter  no  further. 

In  the  fpri-ng  of  1800,  gum-arabic  having  been  a  long 
time  very  dear,  and  likely  to  continue  fo,  I  thought  this 
mucilaginous  root  might  anfwer  fome  of  its  purpofes  for  ex¬ 
ternal  ufe.  I  therefore  procured  feven  pounds  and  a  half  of 

*  From  the  Lravfaff/ons  of  the  Society  for  the  'Encouragement  of  Arts,  &/:. 
vof  xx.,  who  voted  a  fiber  medal  to  the  author  for  his  communication. 

H  4  the 
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the  bulbs,  which,  when  fliced  and  dried,  produced  two  pounds 
of  powder.  Being  foon  afterwards  in  company  with  Mr. 
Charles  Taylor,  fecretary  to  the  Society  of  Arts,  &c.  I  men¬ 
tioned  to  him  that  I  had  difcovered  a  root  which  grew  in 
great  plenty  in  this  kingdom,  yielded  a  very  ftrong  mucilage, 
and  which  I  imagined  would  anfwer  the  purpofes  of  gum- 
arabic  in  feme  of  the  manufactories.  He  (aid,  if  I  pleafed, 
he  would  fend  fome  of  it  down  to  Manchester,  to  be  tried  by 
the  calico-printers. 

Three  or  four  ounces  of  the  powder  were  given  him,  and 
lent  down  there :  he  was  informed,  upon  trial,  that  it  an- 
fwered  the  purpofes  of  fixing  the  calico-printers*  colours 
equally  as  well  as  gum-arabic;  and  in  the  fame  proportion, 
of  an  ounce  and  a  half  of  the  powder  to  four  ounces  of  the 
mordant.  Mr.  Taylor  received  the  famples  of  the  printed 
cottons  on  which  it  had  been  ufed. 

On  the  15th  of  January  1801  I  furnifhed  Mr.  Taylor  with 
eight  ounces  more  of  the  powder  ;  but  have  not  fince  heard 
the  refult. 

As  this  root  can  be  eafily  procured,  and  ufed  at  a  lefs  price 
than  gum-arabic  has  been  fold  for  feveral  years  paft,  I  think 
it  may  be  rendered  of  great  utility  ;  and  the  Society  of  Arts, 
&c.,  by  patronizing  it,  may  be  the  means  of  making  it  a 
public  benefit. 

Care  fhould  be  taken,  and  advice  given,  that  the  woods 
ihould  not  be  left  deftitute  of  the  roots  ;  and  it  would  be  ad- 
vifeable  to  offer  premiums  for  cultivating  the  roots  and  off- 
fets,  as  they  are  very  increafing.  By  fuch  means  a  conftant 
fupply  may  be  had,  if  the  roots  anfwer  the  intended  purpofes. 

I  do  not  prefume  to  offer  any  thing  refpeCfing  the  mode  in 
which  the  fociety  may  think  proper  to  divulge  the  difeovery, 
and  promote  the  ufe  of  thefe  roots;  but  I  imagine,  that  if 
the  roots  are  bruifed  and  ufed  frefh,  they  would  anfwer  the 
purpofe  better  than  when  dried  and  powdered;  and  as  it  is 
now  a  proper  time  of  the  year  for  taking  them  up,  and  will 
continue  to  be  fo  for  two  months,  I  wifh  that  the  dilcovery 
may  be  made  known  as  foon  as  poffible. 

I  have  lent  you  fpecimens  both  of  the  dried  roots  and  pow¬ 
der,  that  they  may  be  feen  at  the  lociety’s  rooms  by  the  ca¬ 
lico-printers.  What  I  have  done  have  been  fcorched  a  little 
in  drying;  but  the  colour  would  be  much  better,  if  proper 
care  was  taken  in  drying  them.  T  am,  &c. 

Lime-ltreet,  Thomas  Willis. 

March  17,  1S02. 

From  the  trials  made  before  the  committee  with  this  pow¬ 
der  with  hot  and  cold  water,  from  famples  of  the  printed  cot¬ 
ton 
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ton  produced  which  had  been  printed  therewith  inflead  of 
gum-fenegal,  and  from  experiments  made  in  Manchefter,  it 
appears  that  the  hyacinthus  non  feriptus  may,  in  many  cales, 
be  found  a  ufeful  fubftitute  for  gum-arabic. 


XX.  On  the  Edul coration  of  Fi/h-Oil.  By  Robert 

Dossie,  EJq  * 

Explanation  of  the  Principles  on  which  the  Purif  cation  of 

Fi/h-Oil  may  he  perfor?nedy  and  of  the  XJfes  to  which  it  is 

applicable . 

T.  HAT  the  feetid  fmell  of  fifh-oil  is  chiefly  owing  to  pu¬ 
trefaction,  it  is  unneceflary  to  (how;  but,  though  this  be  the 
principal  caufe,  there  is  another  likewife,  which  is,  uftion,  or 
burning  the  oil,  occafioned  by  the  flrong  heat  employed  for 
the  extradlinu;  it  from  the  blubber  of  the  larger  fifh,  and 
which  produces  a  ftrong  empyreumatic  feent  that  is  not  al¬ 
ways  to  be  equally  removed  by  the  fame  means  as  the  putrid 
fmell,  but  remains  lometimes  very  prevalent  after  that  is 
taken  away. 

In  order  to  the  perfect  edulcoration  of  oils  there  are  con- 
fequently  two  kinds  of  feetor  or  ftink  to  be  removed;  viz.  the 
putrid,  and  the  empyreumatic  :  and  the  fame  means  do  not 
always  equally  avail  againfl:  both. 

The  putrid  fmell  of  fifh-oil  is  of  two  kinds  :  the  rancid, 
which  is  peculiar  to  oils ;  and  the  common  putrid  fmell, 
which  is  the  general  effedt  of  the  putrefadlion  of  animal 
fluids,  or  of  the  vafcular  folids,  when  commixed  with  aque¬ 
ous  fluids. 

Fifh-oil  has  not  only  rancidity,  or  the  firft  kind  of  putrid 
fmells  peculiar  to  oils,  but  alfo  the  fecond  or  general  kinds; 
as  the  oil,  for  the  moft  part,  is  commixed  with  the  gelatinous 
humour  common  to  all  animals,  and  lome  kinds  with  a  pro¬ 
portion  of  the  bile  likewife;  and  thofe  humours  putrefying 
combine  their  putrid  feent  with  the  rancidity  of  the  oil,  and, 
in  cafes  where  great  heat  has  been  ufed,  with  that  and  the 
empyreuma  alfo. 

The  reafon  of  the  prefence  of  the  gelatinous  fluid  in  fifh- 
oil  is  this  :  that  the  blubber,  which  confifts  partly  of  adipofe 
veficles,  and  partly  of  the  membrana  cellulofa,  which  eon- 

*  From  the  T'ranf actions  of  the  Society  for  the  Encouragement  of  Arts,  £dV. 
vol.  xx.  So  far  back  as  the, year  1761  the  fociety  voted  him  a  bounty  of 
one  hundred  pounds  for  this  communication,  though  they  did  not  publiih 
it  till  1802. 
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tains  the  gelatinous  fluid,  is,  for  the  mod  part,  kept  a  con- 
fiderable  time  before  the  oil  is  feparated  from  it,  either  from 
the  want  of  convenient  opportunities  to  extract  the  oil,  or  in 
order  to  the  obtaining  a  larger  proportion  ;  as  the  putrid  ef¬ 
fervescence  which  then  comes  on,  rupturing  the  veficles, 
makes  the  blubber  yield  a  greater  quantity  of  oil  than  could 
be  extracted  before  fuch  change  was  produced  ;  and  the  ve¬ 
il  cies  of  the  tela  cellulofa,  containing  the  gelatinous  matter, 
being  alfo  burft  from  the  fame  caufe,  fuch  matter  being  then 
rendered  faponaceous  by  the  putrefaction,  a  part  of  it  mixes 
intimately  with  the  oil,  and  conftitutes  it  a  compound  of  the 
proper  oleaginous  parts  and  this  heterogeneous  fluid. 

The  prefence  of  the  bile  in  fifh-oil  is  oceafioned  bv  its 
beiug,  in  many  cafes,  extracted  from  the  liver  of  the  flfli  ; 
which  is  not  to  be  fo  profitably  done  by  other  means  as  by 
putrefaction;  and  the  bile  being  confequently  difcharged,  to¬ 
gether  with  the  oil  from  the  veffels  of  the  liver  containing 
them,  combines  with  it,  both  from  the  original  faponaceous 
property  of  bile,  and  from  that  which  it  acquires  by  putre¬ 
faction. 

This  holds  good  particularly  of  the  cod-oil,  or  common 
train,  brought  from  Newfoundland,  which,  from  its  high 
yellow  colour,  vifcid  confidence,  and  repugnance  to  burning 
well  in  lamps,  manifefts  fenfibly  the  prefence  of  bile  and  the 
gelatinous  fluid;  which  latter,  by  the  faponaceous  power  of 
the  bile,  is  commixed  in  a  greater  proportion  in  this  than  in 
any  other  kind  of  fifh-oil. 

A  tendency  to  putrefy,  or  at  mod  but  in  an  extremely  flow 
manner,  is  not  an  abfolute  property  of  perfeCt  oils  in  a  fimple 
or  pure  date,  but  it  is  a  relative  property  dependent  upon 
their  accidental  contaCt  or  commixture  with  the  aqueous 
fluid.  This  is  evident  from  the  cafe  of  oils  concreted  into  a 
febaceous  form ;  which  being  perfectly  oleaginous  and  un¬ 
combined  with  any  water,  except  fuch  as  enters  into  their 
component  parts,  will  not  putrefy  unlcfs  water,  or  fornething 
containing  it,  is  brought  in  contaCt  with  them.  But  the  fluid 
animal  and  mod  vegetable  oils  being  compounded  of  perfeCt 
oils  with  other  mixed  fubhances,  either  fub-oleaginous  or  oe- 
iatmous,  have  always  a  putrefcence  per.fe ,  or  tendency  to 
putrefy,  without  further  admixture  of  aqueous  moidure.  This 
commixture  of  heterogeneous  matter  in  fifh-oil,  particularly 
of  the  gelatinous  fluid  and  bile,  gives  rife  to  a  further  princi¬ 
ple  of  purification  than  Jimple  edulcoration ,  or  the  removing 
the  feetor;  for  the  prefen.ee  of  fuch  humours  in  the  oil  ren¬ 
ders  it  fubjeCt  to  a  fecond  putrefcence  per  fe,  fuppofing  the 
f] pi  - corrected  ;  makes  it  unfit  for  the  purpofe  of  the- woollen 
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rnanufafture,  as  the  heat  through  which  this  is  in  forne  cafes 
employed  caufes  this  matter  to  contract  a  mod  difagreeablc 
empyreuma.  It  alfo  prevents  its  burning  in  lamps,  "as  well 
from  its  vifeidity  as  from  the  repugnance  which  the  prefence 
of  water  gives  to  all  oleaginous  matter.  It  is  therefore  ne~ 
cefiary  to  free  the  oil  from  this  heterogeneous  matter *  after 
which  it  can  be  fubjeft  only  to  the  rancid  putrefcence,  or 
that  which  is  proper  to  oils  as  fuch. 

The  fubdances  which  have  been  or  may  be  applied  to  the 
removing  or  preventing  the  effefts  of  putrefcence,  are,  acids, 
alkalies,  metallic  calces,  neutral  falls,  ethereal  and  efientiai 
oils,  vinous  fpirits,  water,  and  air.  With  refpeft  to  acids, 
though^  they  may  be  applied  with  effect  to  the  removal  or 
prevention  of  putrefaction  in  mixed  animal  and  vegetable  fub- 
fiances,  yet  they  have  not  the  fame  efficacy  when  employed 
in  the  cafe  of  oils ;  for  in  a  final!  proportion,  without  the  fubr- 
fequent  aid  of  alkalies,  they  rather  increafe  than  diminifh  the 
feetor,  and  in  a  large  proportion  they  coagulate  the  oils,  and 
change  their  other  properties  as  well  as  their  confidence. 
Though  they  might  therefore  be  employed  with  the  abid¬ 
ance  of  alkalies,  yet,  requiring  a  more  expendve  and  complex 
procefs,  and  not  being  moreover  neceffary,  as  the  fame  end 
may  be  obtained  by  the  ufe  of  alkalies  only,  they  may  be 
deemed  improper  for  the  purification  of  animal  oils  for  com¬ 
mercial  purpofes.  Alkaline  fubdances,  both  falts  and  earths, 
are  the  mod  powerful  inhruments  in  the  edulcoration  of  oils; 
•but  as  their  aftion  on  putrid  oils,  and  the  method  of  apply¬ 
ing  them  to  this  end,  are  not  the  fame  in  both,  it  is  proper 
to  confider  them  diftinftly. 

Of  alkaline  falts  it  is  the  fixed  kind  only  which  are  proper 
to  be  ufecl  for  the  edulcoration  of  oils.  Fixed  alkaline  falls, 
in  a  diffolved  date,  being  commixed  with  putrefying  animal 
fubdances,  appear  to  combine  with  the  putrid  matter,  and 
mixing  with  fome  of  the  principles,  form  inftantly  volatile 
alkaline  falls.  On  the  lefs  putrid  they  feem  to  aft,  after  their 
combination,  by  an  acceleration  of  the  putrefeent  aftion,  till 
they  attain  the  degree  which  produces  volatile  falts.  This 
is  evident  by  the  fenfible  putrid  ferment  and  fmeil  which 
appear  after  their  commixture;  but  which  gradually  abating, 
the  oil  is  rendered  fweeter,  much  lighter  coloured,  and 
thinner. 

Their  great  ufe  in  the  edulcoration  of  fidi-oil  arifes  there¬ 
fore  from  their  converting  fuch  parts  of  the  gelatinous  fluid 
and  bile  as  are  highly  putrefied  inftantly  into  volatile  falts, 
and  caufing  a  rapid  putrefaction  of  the  other  parts ;  by  which, 
means  the  oil  is  treed  from  them  by  their  diffipation.  They 
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do  not,  however,  equally  aCt  on  the  parts  of  the  oil  on  which 
the  empyreumatic  fcent  depends,  unlefs  by  the  abidance  of 
heat;  for  when  they  are  commixed  with  the  oils  without 
heat,  in  proportion  as  the  putrid  fmell  diminifhes,  that  be¬ 
comes  more  fentibly  prevalent.  The  ultimate  aCtion  of  lixi¬ 
viate  falts  on  animal  oils,  except  with  refpeCt  to  the  empy- 
reuma,  feerns  to  be  the  fame  either  with  or  without  the  me¬ 
dium  of  heat;  for  the  fame  urinous  and  putrid  fmell,  ‘gra¬ 
dual  diminution  of  the  colour,  and  foetid  fcent,  happens  in 
one  cafe  as  in  the  other,  except  with  regard  to  the  accelera¬ 
tion  of  the  changes ;  and  fuch  falts,  where  the  purification 
is  required  to  be  made  in  a  great  degree,  are  a  neceffary 
means,  as  they  are  more  effectual  than  any  other  fubftance 
that  can  be  employed. 

The  ufe  of  lixiviate  falts  alone  is  not,  however,  the  mod 
expedient  method  that  can  be  purfued  for  the  edulcoration  of 
oils,  for  feveral  reafons.  If  they  be  ufed  alone,  cold,  in  the 
requisite  proportions,  they  coagulate  a  confiderable  part  of  the 
oil,  which  will  not  again  feparate  from  them  under  a  very 
great  length  of  time;  and  when  they  have  destroyed  the  pu¬ 
trid  fcent,  a  ftrong  bitter  empyreumatic  fmell  remains.  The 
fame  inconvenience,  with  relation  to  the  coagulation  of  part 
of  the  oil,  refults  when  thev  are  ufed  alone  with  heat.  The 
fuper-addition  of  common  fait  (which  refolves  the  coagulum 
and  counteracts  the  faponaceous  power  of  the  lixiviate  fait, 
by  which  the  oil  and  water  are  made  to  combine)  is  there¬ 
fore  neceffary ;  and  the  expenfe  arifing  from  the  larger  pro¬ 
portion  of  lixiviate  fait  requires  it  to  be  employed  if  no  other 
alkali  be  taken  in  aid,  and  renders  the  junCtion  of  alkaline 
earths  with  it  extremely  proper  in  the  edulcoration  of  oils  for 
commercial  ufes.  Lime  has  alfo  an  edulcorative  power  on 
animai  oils ;  but  it  has  alfo  fo  tlrong  a  eoagulative  aCtion, 
that  the  addition  of  a  large  proportion  of  alkaline  falts  be¬ 
comes,  when  it  is  ufed,  neceffary  to  reduce  the  concreted  oil 
to  a  fluid  bate;  and  therefore  this  fub (lance  alone  is  not 
proper  tor  that  purpofe.  The  combination  of  lixiviate  fait 
with  lime,  or  the  folution  commonly  called  foap-lye,  has  an 
effectual  edulcorative  aCtion  on  foetid  oils ;  but  it  makes  a 
trouhlefome  coagulation  of  part  of  the  oil  it  no  common  fait 
be  employed,  and  mutt  be  ufed  in  fuch  large  proportion,  if 
no  alkaline  earth  be  added,  as  renders  the  method  too  ex-* 
pentive. 

Lime  has  a  power  of  combining  with  and  abforbing  the 
putrid  parts  of  the  gelatinous  fluid  and  bile  when  commixed 
with  oil,  and  effeCts,  either  with  or  without  heat,  a  conn- 
derable  edulcoration  of  foetid  oils;  but  it  combines  fo  ftrongly 

with 


On  the  Frf  ulcoration  of  Fifh-OiL  icty 

with  them,  either  cold  or  hot,  that  the  reparation  is  difficult 
to  be  effected  even  with  the  addition  of  brine ;  and  the  od, 
when  a  large  proportion  of  it  is  ufed,  can  fcarcely  be  at  ah 
brought  from  its  concreted  to  a  fluid  hate  but  by  an  equiva¬ 
lent  large  proportion  of  lixiviate  fait :  the  ufe  of  lime,  there¬ 
fore,  alone  is  improper,  or  even  in  a  great  proportion  with 
other  ingredients.  But  when  only  a  lelfer  degree  of  edulco- 
ration  is  required,  a  moderate  quantity,  conjoined  with  an 
equal  or  greater  weight  of  chalk,  which  affifts  its  reparation 
from  the  oil,  may,  on  account  of  its  great  cheapnefs,  be  em¬ 
ployed  very  advantageoufly  :  it  will  in  this  cafe  admit  of  pre¬ 
cipitation  from  the  oil  by  the  addition  of  brine.  It  may  be 
alfo  expediently  ufed  when  lixiviate  fait  is  employed  with 
heat  for  the  mod:  perfect  purification  of  oils;  for  it  will  in 
that  cafe  give  room  for  the  diminifhing  of  the  quantity  of  lix¬ 
iviate  fait,  though  the  proportion  be  neverthelels  fo  refrained 
as  not  to  exceed  what  the  proportion  of  lixiviate  fait  (juft  re- 
quifite  for  the  eduleoration)  can  feparate  from  the  oil. 

Chalk  has  an  abforbing  power  fimilar  to  lime,  but  in  a  lefs 
degree,  on  the  putrid  fubftance  of  oil :  it  does  not,  however, 
combine  fo  ftronglv  with  the  oil  as  to  relift  reparation  in  the 
fame  manner,  and  is  therefore  very  proper  to  be  conjoined 
either  with  lixiviate  falts  or  lime,  as  it  renders  a  lefts  quantity 
of  either  fufficient,  and  indeed  contributes  to  the  reparation 
of  the  oil  from  them. 

Magnefia  alba,  or  the  alkaline  earth,  which  is  the  bails  of 
the  fal  catharticus,  and  the  fingular  earth  which  is  the  bads 
of  alum,  both  have  an  edulcorating  power  on  fcetid  oils,  but, 
like  lime,  have  too  ftrong  an  attraction  with  them  to  be  fe- 
parated  fo  as  to  admit  of  the  reduction  of  the  oil  from  the 
concreted  ftate  to  which  they  reduce  it  ;  and  therefore,  as 
they  are  not  fuperior  in  efficacy  to  lime  and  chalk,  but  much 
dearer  or  more  difficult  to  be  obtained,  they  may  be  rejected 
from  the  number  of  ingredients  that  are  proper  for  the  puri¬ 
fying  of  oils,  with  a  view  to  commercial  advantages. 

Sea  fait  has  an  antifeptie  power  on  the  mixed  folid  parts  of 
animals ;  but  ufed  alone,  or  diflolved  in  water,  it  does  not 
appear  to  leften  the  putrid  feetor  of  oils,  but,  on  the  contrary, 
rather  increafes  it.  If  after  their  commixture  with  it  they 
are  fubjeefed  to  heat,  it  rather  depraves  than  improves  the 
oils;  but  though  by  its  own  immediate  ahiion  on  them  it 
conduces  fo  little  to  the  eduleoration  of  oils,  yet  it  is  a  me¬ 
dium  for  the  reparation  of  water  and  the  alkaline  fubftances 
requifite  to  be  employed  to  that  end.  It  is  of  great  utility  in 
the  edulcorative  proceifes ;  for  when  alkaline  falts  or  earths 
combine  with  the  water  neceffiarv  to  their  ahtion  on  the  oils, 
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or  themfelves  form  coagulums  or  corrections  with  it,  a  folii*^ 
tion  of  fait  will  loofen  the  bond  and  diffolve  the  dole  union ; 
fo  that  the  oil  being  feparated  will  float  on  the  aqueous  fluid, 
while  the  earth,  if  any  be  in  the  mixture,  wall  be  precipitated 
and  link  clofe  together  to  the  bottom  of  the  containing  veflel. 

Sal  catharticus,  glauber  fait,  nitrum  vitriolatum,  tartar, 
and  other  neutral  falls,  though  they  counteract  putrefaCtion 
in  the  mixed  or  folid  parts  of  animals,  feem  to  have  little 
efleCt  on  oils  with  refpeCt  to  their  edulcoration,  and  cannot 
therefore  be  ranked  amongft  the  fubltances  proper  to  be  ufed 
for  that  purpofe. 

Lead  reduced  to  the  fate  of  a  calx,  either  in  the  form  of 
minium  or  litharge,  has  a  ftrong  edulcorative  power  on  foetid 
oils,  and  is  indeed  applied  to  that  end,  with  refpeCt  to  ono 
kind  of  vegetable  oil,  for  a  very  bad  purpofe,  confldering  its 
malignant  qualities  on  the  human  body. 

In  the  cafe  of  train-oil,  which  will  fcarcely  ever  be  confi- 
dered  among  the  efculent  kinds  in  this  country,  the  fame 
objection  again!!  its  ufe  would  not  lie;  and  employed  either 
with  or  without  heat,  it  is  a  powerful  abforbent  both  of  the 
putrid  and  empyreumatic  parts  that  occafiou  the  foetofl. 

As,  however,  there  may  be  fome  prejudice  agaitift  its  ufe 
even  in  any  way,  and  as  it  is  not  abiblutely  neceifary,  I  have 
not  given  it  a  place  among  the  ingredients  of  the  proceffes  I 
recommend. 

The  ochrous  earth  of  iron,  commonly  called  red  ochre,  has 
an  abforbing  power  on  the  putrid  parts  of  oil,  but  combines 
fo  ftrongly  that  the  feparation  is  tedious  even  with  the  addi¬ 
tion  of  brine  :  if,  neverthelefs,  it  is  added  when  chalk  and 
lime  have  been  fome  time  commixed  with  the  oil,  as  in  pro- 
cefs  the  firft,  it  will  promote  the  edulcorative  intention,  and 
will  fubflde  along  with  them  ;  and,  as  it  has  fome  advantage 
without  increafing  the  expenfe,  unlefs  in  the  mo  ft  inconfi- 
derable  degree,  its  ufe  may  be  expediently  admitted  in  that 
procefs. 

Efiential  and  ethereal  oils  are  applicable  to  the  prevention 
of  putrefaClion  in  the  mixed  and  folid  parts  of  vegetables, 
but  are  not  fo  to  the  edulcoration  of  foetid  oils;  and  if  they 
had  the  defired  eflfeCt,  they  would  not,  on  account  of  their 
price,  antwer  the  commercial  end,  unlefs  the  due  effeCt  was 
produced  by  adding  them  to  the  oils  in  a  very  fmall  quantity. 

The  fame  holds  good  of  fpirits  of  wine  as  of  effential  and 
ethereal  oils,  both  with  refpeCt  to  their  efncacy  and  the  ex- 
penfe. 

Water  has  an  edulcorative  aCtion  on  foetid  oils  by  carrying 
off  the  moft  putrid  parts  of  the  gelatinous  fluid  or  bile,  in 
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which,  as  was  above  explained,  the  principal  fbetgr  refides, 
if  the  quantity  added  be  large,  and  an  intimate  commixture 
be  made  of  them  bv  birring  them  together  for  a  confiderable 
time :  this  only  partially  removing  thofe  heterogeneous  pu~ 
trefcent  fubftances,  the  remaining  part  foon  acquires  the  fame 
hate,  and  the  oil  again  grows  foetid,  though  not  to  the  fame 
degree  as  before. 

Water  is,  however,  a  necefiary  medium  for  the  ablion  of 
falts  and  the  feparation  of  alkaline  earths  and  calces  of  rqetals 
when  they  are  employed  for  the  edulcoration  of  oils,  as  will 
appear  from  a  consideration  of  my  precedes. 

Air  edulcorates  oil  by  carrying  off  the  mod  putrid  parts, 
which  are  neceflarily  extremely  volatile.  It  may  he  made 
to  act  on  them  either  by  Ample  expofure  of  them  to  it  with 
a  large  extent  of  furface,  or  by  forcing  it  through  them  by 
means  of  ventilators,  as  has  been  prabtifed  by  fome  dealers; 
but  is  now,  I  believe,  neglebted  on  account  of  their  finding 
the  improvement  of  oils  by  it  not  adequate  to  the  trouble,  as 
the  gelatinous  matter  and  bile,  not  reduced  to  a  certain  de¬ 
gree  of  putrefaction,  being  left  behind,,  putrefy  again  to  nearly 
the  fame  degree  as  before. 

It  appears  from  thefe  feveral  obfervations,  that  the  cheap  eft 
ingredients  which  can  be  ufed  for  the  edulcoration  of  train- 
oils  are  lime  and  chalk,  whifch  may,  with  the  addition  of  a 
proper  quantity  of  folution  of  fea  fait  or  brine,  be  made  to 
procure  a  feparation  of  them  from  the  oils,  according  to  pro- 
cefs  the  firft,  fo  as  to  anfwer  for  fome  purpofes ;  that  the  lix¬ 
iviate  fait  is  the  mod  powerful  purifier  of  oils,  and,  with  the 
affifiance  of  chalk  and  brine,  will,  without  heat,  according 
to  procefs  the  fecond,  edeCf  a  very  confiderable  degree  of 
edulcoration  ;  and  that  lixiviate  fait  ufed  with  heat,  with  the 
addition  of  lime  and  chalk,  to  fave  a  part  of  the  quantity 
which  would  otherwife  be  necedary,  and  of  brine  to  procure 
a  quick  feparation,  will  perform  an  edulcoration  fufficient  for 
all  commercial  purpofes,  according  to  procefs  the  third;  but 
that  calcined  lead  and  the  ochrous  earth  of  iron  may,  per¬ 
haps,  be  applied  in  fome  cafes  with  advantage,  where  the  oil 
is  not  defigned  for  efculent  ufe. 

PROCESS  THE  FIRST. 

For  purifying  F ijh-Oil  in  a  moderate  Degree ,  and  at  a  very 

little  Fxpenfe. 

Take  an  ounce  of  chalk  in  powder,  and  half  an  ounce  of 
lime  daked  by  expofure  to  the  air;  put  them  into  a  gallon 
of  (linking  oil,  and,  having  mixed  them  well  together  by 
6  r  ftirring, 
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during,  add  half  a  pint  of  water,  and  mix  that  alfo  with 
them  by  the  fame  means.  When  they  have  flood  an  hour 
or  two,  repeat  the  fi.irring,  and  continue  the  fame  treatment 
at  convenient  intervals  for  two  or  three  days  5  after  which 
fuperadd  a  pint  and  a  half  of  water  in  which  an  ounce  of  fait 
is  diffolved,  and  mix  them  as  the  other  ingredients,  repeat¬ 
ing  the  fiirrins:,  as  before,  for  a  day  or  two.  Let  the  whole 
then  {land  at  rdf,  and  the  water  will  fink  below  the  oil,  and 
the  chalk  fubfide  in  it  to  the  bottom  of  the  veflel.  The  oil 
will  become  clear,  be  of  a  lighter  colour,  and  have  eonfider- 
ably  lefs  fmell,  but  will  not  be  purified  in  a  manner  equal  to 
what  is  effe&ed  by  the  other  proceffes  below  given;  though, 
as  this  is  done  with  the  expenfe  of  only  one  ounce  of  fait,  it 
may  be  pra&ifed  advantageoufly  for  many  purpofes,  efpecially 
as  a  preparation  for  the  next  method,  the  operation  of  which 
will  be  thereby  facilitated.  ‘  • 

PROCESS  THE  SECOND. 

To  purify ,  to  a  great  Degree ,  Fife -Oil  without  Heat . 

Take  a  gallon  of  crude  ftinking  oil,  or  rather  fiich  as  has 
been  prepared  as  above  mentioned,  and  add  to  it  an  ounce 
of  powdered  chalk;  flir  them  well  together  fevergl  times,  as 
in  the  preceding  procefs,  and,  after  they  have  been  mixed 
fome  hours,  or  a  whole  day,  add  an  ounce  of  pearl-afhes 
diffolved  in  four  ounces  of  water,  and  repeat  the  flirring  as 
before.  After  they  have  been  fo  treated  for  fome  hours,  put 
in  a  pint  of  water  in  which  two  ounces  of  fait  are  diffolved, 
and  proceed  as  before :  the  oil  and  brine  will  feparate  on 
Landing  fome  days,  and  the  oil  will  be  greatly  improved  both 
in  fmell  and  colour.  Where  a  greater  purity  is  required,  the 
quantity  of  pearl-afhes  muft  be  increafed,  and  the  time  before 
the  addition  of  the  fait  and  water  prolonged. 

If  the  lame  operation  is  repeated  feveral  times,  diminifhing 
each  time  the  quantity  of  ingredients  one-half,  the  oil  may 
be  brought  to  a  very  light  colour,  and  rendered  equally  fweet 
in  fmell  with  the  common  fpermaceti  oil. 

By  this  procefs  the  cod- oil  may  be  made  to  burn ;  and, 
when  it  is  fo  putrid  as  not  to  be  fit  for  any  ufe,  either  alone 
or  mixed,  it  may  be  fo  corrected  by  the  firfl  part  of  the  pro¬ 
cefs  as  to  be  equal  to  that  commonly  fold :  but  where  this 
procefs  is  praftifed  in  the  cafe  offuch  putrid  oil,  ufe  half  an 
ounce  of  chalk  and  half  an  ounce  of  lime. 
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PROCESS  THE  THIRD. 

To  purify  Fiji: -Oil  with  the  Affiftance  of  Heat ,  where  the 
great ejl  Purity  is  required ,  and  particularly  for  the  ( Fool - 
len  Manufacture. 

Take  a  gallon  of  crude  {linking  oil,  and  mix  with  it  a 
quarter  of  an  ounce  of  powdered  chalk,  a  quarter  of  an  ounce 
of  lime  flaked  in  the  air,  and  half  a  pint  of  water;  Slir  them 
together,  and,  when  they  have  flood  fome  hours,  add  a  pint 
of  water  and  two  ounces  of  pearl-aShes,  and  place  them  over 
a  fire  that  will  juft  keep  them  limmering,  till  the  oil  appears 
of  a  light  amber  colour,  and  has  loft  all  fmell,  except  a  hot, 
greafy,  foap-like  fcent.  Then  fuperadd  half  a  pint  of  water 
in  which  an  ounce  of  fait  has  been  diftolved  ;  and  having 
boiled  them  half  an  hour,  pour  them  into  a  proper  vefiei, 
and  let  them  Hand  till  the  Separation  of  the  oil,  water,  and 
lime  be  made,  as  in  the  preceding  procefs.  Where  this  ope¬ 
ration  is  performed  to  prepare  oil  for  the  woollen  manufac¬ 
ture,  the  fait  may  be  omitted  ;  but  the  feparation  of  the  lime 
from  the  oil  will  be  flower,  and  a  longer  boiling  will  be  ne-» 

oil  be  required  yet  more  pure,  treat  it,  after  it  is  fe- 
parated  from  the  water,  &c.  according  to  the  fecond  procefs, 
with  an  ounce  of  chalk,  a  quarter  of  an  ounce  of  pearl-aflies, 
and  half  an  ounce  of  fait. 

Obfervations  on  Procefs  the  Firft. 

This  procefs  may  be  performed  on  any  kind  of  fifti  or  feal- 
oil  that  is  putrid  and  (linking,  and  will  improve  it  in  fmell, 
and  generally  render  the  colour  lighter,  if  previously  dark  and 
brown  :  it  will  alfo  conduce  to  render  thefe  oils  fitter  for 
burning;,  which  are,  in  their  crude  State,  faulty  in  that  point; 
but  it  will  not  meliorate  them  to  the  full  degree  they  admit 
of  even  without  heat,  and  Should  therefore  be  pradtifed  when 
only  a  moderate  improvement  is  required. 

Secondly ,  When  the  oil  is  taken  oft’  from  the  dregs  and 
brine,  the  dregs  which  fwim  on  the  brine  Should  be  taken  oft 
it  alfo,  and  put  into  another  vefiei  of  a  deep  form  ;  and  on 
handing,  particularly  if  frefh  water  be  added  and  Stirred  with 
them,  nearly  the  whole  remaining  part  of  the  oil  will  Sepa¬ 
rate  from  thefoulneis;  or,  to  fave  this  trouble,  the  dregs, 
when  taken  off,  may  be  put  to  any  future  quantity  of  oil 
that  is  to  be  edulcorated  by  this  method,  which  will  anfwer 
the  fame  purpofe. 
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Obftrv atlons  on  Vrocefs  the  Third . 

Fifftt  This  is  mo  ft  advantageoufty  performed  on  train-or-ly. 
called  vie  foil's  whale-oil ;  and  the  more  putrid  and  foul  it  may 
be,  the  greater  will  be  the  proportionable  improvement,  efpe- 
cri ally  if  there  be  no  mixture  of  the  other  kinds  of  ii fh -oils, 
particularly  the  leal,  which  do  not  admit  of  being  edulco¬ 
rated  perfectly  by  means  of  heat,  but  require  other  methods : 
but  when  the  vicious  oil  is  pure  from,  admixture  of  others,, 
however  {linking  it  may  be,  the  bad  fmell  will  be  removed 
by  this  procefs  duly  executed,  and  the  brown  colour  changed 
to  a  very  light  amber;  and  thefe  qualities  will  be  much  more 
permanent  in  this  than  in  any  crude  oil,  as  it  will  not,  from 
the  degree  of  purity  to  which  it  is  brought,  he  fubjecl  to 
putrefy  again  under  a  great  length  of  time,  whether  it  be 
kept  open  or  in  clofe  veffels. 

The  oil  in  this  ftate  will  burn  away  without  leaving  the 
leaft  remains  of  fonlnefs  in  the  lamp  ;  and,  being  rendered 
more  fluid  than  before,  will  go  further,  when  ufed  in  the 
woollen  manufacture,  than  any  other  kind,  and  will  be  much 
more  eafily  leoured  from  the  wool. 

If,  neverthelefs,  there  be  any  branches  of  the  woollen  ma¬ 
nufacture  which  require  the  Life  of  a  more  thick  and  unCtuous 
oil,,  this  may  be  rendered  fo  by  the  addition  of  a  proper  quan¬ 
tity  of  tallow  or  fat,  of  which  a  certain  proportion  will  per¬ 
fectly  incorporate  with  the  oil,  the  fluidity  and  franfparency 
being  (till  preferved,  as  well  as  all  the  other  qualities  that 
render  it  fui  table  to  the  intended  purpofe.  This  may  be  moft 
beneficially  done  by  adding  a  proper  quantity  of  the  vefufe 
greafe  of  families,  commonly  called  kitchen  (tuff,  which  being 
put  to  the  oil,  when  moderately  heated,  will  immediately  dil- 
i'olve  in  it,  and  let  fall  alio  its  impurities  or  fonlnefs  to  the 
bottom  of  the  veftcl,  and  render  the  purified  admixture  a 
eonfiderable  faving  to  the  manufacturers. 

Secondly ,  The  different  qualities  and  difpofttions  of  dif¬ 
ferent  parcels  of  vicious  oil  with  refpect  to  edulcoration  render- 
various  proportions  neceii'ary.  of  the  ingredients  to  be  ufed. 
I'he  quantities  ftated  in  the  above  procefs  are  the  leaft  which 
will  effeCt  the  end  in  general,  and  frequently  greater  will  be 
required;  but  this  may.  always  be  firlt  tried:  and  if  it  be 
found,  after  fix  or  eight  hours  fimmering  of  the  mixture, 
that  no  gradual  improvement  is  making  in  the  fmell  and  co¬ 
lour,  but  that  the  oil  continues  the  fame  in  thafe  particulars, 
and  remains  alio  mixed  ,  with  the  chalk  and  lime,  and  in  a 
thick  turbid  ftate,  a  fourth  or  third  part  of  the  firft  quantity 
of  pearl-allies  fhould  be  added,  and  the  fimmering  continued 
:  '  '  "  '  .  UU 
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till  the  oil  be  perfect.  As  the  quantity  of  the  water  is  lef- 
fened  by  the  evaporation,  it  is  neceffary  to  make  frefh  addi¬ 
tions  from  time  to  time,  that  there  may  be  always  nearly  the 
original  proportion. 

Thirdly ,  If  it  be  iiicdnVeiiietlt  to  give  the  whole  time  of 
boiling  at  once,  the  fire  may  be  buffered  to  go  out  and  be  re¬ 
kindled  at  any  diflance  of  time;  and  if,  in  inch  cafe,  a  fmali 
proportion  of  pearl-afhes  diflolved  in  water  be  added,  and  the 
mixture  feveral  times  ftirred  betwixt  the  times  of  boiling;,  it 
will  facilitate  the  operation.  The  time  of  boiling  may  be 
alfo  much  fhortened,  if  the  chalk,  lime,  and  pearl-afhes,  be 
added  for  fome  days  before,  and  the  mixture  frequently  flirred. 

PROCESS  THE  FOURTH, 

IV  Inch  may  he  pra&ifed  alone  injlead  of  Proofs  the  Firfl,  as 
it  will  edulcorate  and  purify  Fijh-O'il  to  a  conjiderable  De~ 
gree,  fo  as  to  anfwer  mofl  Purpofes ,  and  for  Procefs  the 
Third ,  when  the  whole  is  performed. 

Take  a  gallon  of  crude  ftinking  oil,  and  put  to  it  a  pint 
of  water  poured  off  from  two  ounces  of  lime  flaked  in  the 
air;  let  them  ftand  together,  and  dir  them  up  feveral  times 
for  the  firffc  twenty-four  hours ;  then  let  them  ftand  a  day, 
and  the  lime-water  will  fink  below  the  oil,  which  muff  be 
carefully  feparated  from  them.  Take  this  oil,  if  not  fuffi- 
ciently  purified  for  your  purpofe,  and  treat  it  as  directed  in 
Procefs  the  Third,  diminifhing  the  quantity  of  pearl-afhes  to 
one  ounce,  and  omitting  the  lime  and  chalk. 

Robert  Dossie*. 


XXI.  On  Painting.  By  Mr,  E.  DayES,  Painter , 

Essay  IX. 

On  Style. 

Nor,  whilft  I  recommend  the  ftudying  the  art  from  artifts,  can  I  be  Pup- 
poled  to  mean  that  nature  is  to  be  neglected.  Sir  Jq/bua  Reynolds . 

Perfection  in  painting  requires  that  the  choice,  the 
imitation  and  execution  be  directed  to  the  fame  idea :  this 
only  can  produce  a  perfect  unity  in  the  whole  work.  It 
wdl  appear  defedlive  in  proportion  as  it  is  deprived  of  a 
union  of  thefe  qualities' \  as  that  which  poffefTes  the  feweft 

The  dregs  remaining  after  the  fandry  proceffes  above  mentioned  will 
form  an  excellent  manure,  as  has  been  fince-  noticed  in  Dr.  Hunter’s 
Georgicai  Effavs. 

I  a 


faults 
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faults  will  ever  be  the  moft  perfect  work.  Hence  the  foivn el¬ 
ation  of  a  rational  inquiry  after  excellence  in  art  ;  for  he  who 
withes  to  examine  a  picture  nicely  or  critically,  nmft  make 
himfelf  acquainted  with  the  firft  idea,  or  general  intention  of 
the  whole,  then  of  each  part  feparately,  confidering  them  in 
themfelves  as  relative  to  each  other  and  to  the  whole. 

An  inquiry  after  the  different  ftyles  of  painting  would  na¬ 
turally  lead  to  a  hiftory  of  the  art  itfelf;  but  as  that  is  a  fub- 
jedl  that  has  been  fo  frequently  handled,  we  (hall  only  touch 
Vo  far  on  it  as  may  immediately  anfwe'r  our  purpofe. 

The  fo  much  boafted  criticifms  on  the  works  of  the  an- 
tients,  which  are  to  be  found  in  various  authors,  can  be  but 
little  depended  on,  though  often  dreffed  up  in  the  technical 
phrafes  of  art;  becaufe  the  ftrongeft  language  will  always  be 
ufed  on  the  moft  extraordinary  occafion,  but  the  advantage 
refulting  to  the  reader  will  depend  on  the  capacity  of  the 

writer.  .n 

Ail  difcuftion  at  prefent  on  works  that  have  ceafed  to  exik 

for  near  2000  years  would  be  only  lofs  of  time,  as,  from 
want  of  reference,  they  could  not  tend  to  ill ult rate  any  one 
rule  of  art.  Such  inquiries  may  ferve  to  amufie  the  idle,  but 
will  not  tend  in  the  leaft  to  benefit  the  a  r  lift. 

i\o  one  can  deny,  however  humiliating  the  thought  may 
be,  that  we  are  indebted  to  the  Greeks  for  feme  of  the 
fine  ft  forms  at  prefent  111  art.  Many  have  attributed  their 
fuperioF  powers  to  the  climate:  but  we  ought  rather  to  aienbe 
them  to  the  freedom  they  enjoyed,  and  the  wildom  of  their 
legiflators  ;  not  forgetting  their  enthuftafm  for  beauty,  which 
they  confi  detect  as  a  gift  of  the  gods ;  and  that  with  them 
men  were  more  valued  for  their  perfonal  merit  than  for  the 
wealth  they  poffeffed.  The  happy  Grecian  might  fit  himfelf 
down  contented  in  his  poverty,  knowing  it  was  not  thought 
difreputable,  and  that  his  abilities  would  prove  a  fufficient 
paffport  to  fociety  and >  to  the  higheft  honours.  1  he  modern 
artift  is  folicitous  of  making  money,  knowing  it. is  now  the 
firft  teft  of  his  abilities  in  the  opinion  of  the  world,  and  a 
ftronger  recommendation  than  wifdorn.  Bence  the  nobler 
energies  of  the  foul  are  weakened ;  and  from  want  of  the 
ftronger  motive,  honour,  the  love  of  fame  finks  into  the  bafe 
and  felfifh  defire  of  wealth.  This  has  induced  the  weak  and 
pufillanimous  to  apply  to  the  arts  ;  and  as  they  afpire  after 
nothing  but  intereft,  they  are  unacquainted  with  thofe  fub- 
Hme  conceptions  the  arts  require. 

The  Phoenicians  are  believed  not  to  have  carried  the  arts 
to  any  great  degree  of  perfection.  To  be  fufficiently  well  for 
the  purpofe  of  exportation  would  be  the  utmoft  that  would 
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tse  required  ;  and  perhaps  their  merchants  would  not  be  in¬ 
clined  to  rilk  much  on  articles  the  buyers  of  which  would  be 
the  wealthy,  and  often  the  ignorant.  What  might  be  requi- 
fite  for  the  purpofe  of  ornament  would  be  more  likely  to  be 
ihowy  than  juft. 

The  Romans  appear  to  have  encouraged  the  arts  as  a  means 
of  adding  to  their  pride,  and  of  feeding  their  vanity.  As  a 
people,  they  are  rather  to  be  viewed  at  a  diftance;  their  cha¬ 
racter  is  too  fclfifh  and  oppreftive  to  invite  to  an  intimacy. 
The  heft  works  produced  among  the  Romans  from  Auguftus 
to  Trajan  are  jultly  held  to  be  of  Grecian  workman  (hip. 

It  is  always  more  eafy  to  imitate  the  ftyle  than  the  reafon- 
ings  and  fcience  of  the  original :  hence  thofe  who  fucceeded 
the  early  Greeks  failed  by  degrees  in  the  moft  eflential  parts; 
which  may  account  for  that  fort  of  mechanical  harftmefs,  and 
often  want  of  elegance,  obfervable  in  fome  of  the  works  called 
Roman. 

We  have  no  right  to  look  for  true  tafte  among  a  people 
who  could  drag  their  captives  at  their  chariot  wheels,  or 
daughter  them  in  theatres.  They  appear  to  have  preferred 
pomp  and  ftiow,  “  barbaric  pearl  and  gold,”  to  true  tafte; 
and  exhibit  a  pi&ure  of  gaudy  and  well-difciplined  barbari¬ 
ans.  A  nation  which  places  the  firft  reputation  on  arms  or 
war,  will  never  have  a  higher  elteein  for  the  peaceable  pro- 
feftor  of  defign  than  a  Spartan  or  Roman.  Many  of  their 
moft  renowned  works  are  recommended  more  to  notice  on 
account  of  their  ricbnefs  than  beauty,  as  Nero’s  golden  pa¬ 
laces,  Sec.  Pomp  and  luxury  was  their  objeCt;  and  they  fell 
into  the  common  error  of  ignorance,  that  of  augmenting  the 
matter  inftead  of  improving  the  form  *. 

Among  the  moderns,  every  country  that  has  formed  a 
fchool  appears  to  have  had  a  caufe  for  its  ftyle  in  its  national 
character.  The  gravity  of  the  Florentines  and  Romans  might 
require  that  juftnefs  and  truth  of  form  which  they  faw  in  the 
antique  ftatues.  The  Venetians,  a  wealthy  and  gay  people, 
would  delight  in  magnificence  from  their  commerce  with  the 
Eaft;  and  painting  for  the  rich  and  luxurious  would  necef- 
farily  introduce  fplendour  and  brilliancy  of  colour,  with  pro- 
ceffions,  feafts,  &c.  The  Flemilh  and  Dutch  were  content 
with  fuperficiai  or  general  reprefentations  of  things.  Of  the 
French,  the  bed  mailers  have  fought  perfection  in  the  Roman 
ichool ;  while  others,  complying  with  the  national  love  for 
Iplendour,  have  fought  perfection  by  buftle  and  ftiow.  Of 
our  own  nation,  the  love  of  locality  and  portraiture  may  be 

In  point  of  order,  the  Phoenicians  fhould  precede  the  Grecians  ;  but 
I  have  paid  no  attention  to  chronological  arrangement. 

I  3  faid 
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faid  ftrongly  to  mark  the  amor  patr'uz,  and  to  exhibit  their 
charity  and  love  for  each  other. 

A  knowledge  of  the  different  {Ivies  is  abfolutely  neceffary 
to  enable  us  to  think  deeply  and  freely.  No  man,  however 
great  his  powers,  was  ever  capable  of  fubfrfling  on  his  own 
itock  :  the  more  wide  the  field  of  inquiry,  the  more  we  in- 
creafe  our  knowledge,  and  quicken  and  enlarge  our  ideas. 
We  cannot  doubt  that  M.  Angelo  and  Raphael  poffeifed  all 
the  knowledge  of  art  difcovered  in  their  time.  *Tis  our  duty 
to  live,  as  it  were,  amidft  the  great  works  of  art,  that,  by 
enriching  qur  minds,  we  may  be  able  to.  produce  fomething 
great  and  noble  of  our  own.  This  is  the  true  fpirit  of  imita¬ 
tion,  and  which  we  may  continue,  without  fear  of  its  doing 
us  an  injury,  from  infancy  till  we  arrive  at  the  fulleft  ftate  of 
vjgoqr. 

By  ftyle  as  well  as  manner  we  are  enabled  to  judge  if  a 
picture  be  the  work  of  a  certain  mafter;  for,  fhould  we  re¬ 
main  doubtful  from  the  former.,  a  reference  to  the  penciling 
may  determine  the  point.  For,  as  in  writing  or  fpeaking 
we  (hall  generally  difcover  in  perfons  a  fondnefs  for  certain 
phrafes,  or  a  peculiar  turn  or  connection  of  their  fentences, 
by  which  their  ftyle  may  be  known  :  fo  in  painting  we  {hall 
difcover  fome  favourite  part  forced  on  the  eye ;  or  thought, 
attitude,  or  habit  occur,  which  ft  amps  the  matter’s  ftyle* 
Every  one  will  pofiefs  more  or  lefs  of  the  ftyle  and  manner  of 
the  matter  or  fehool  from  which  he  comes.  Raphael,  in  his 
oil  pictures,  never  wholly  eot  rid  of  that  litllenefs  of  ftyle  de¬ 
rived  from  Perugino. 

To  infure  a  good  ftyle  we  mult  early  habituate  ourfelves  to 
contemplate  noble  works  of  imagination.  This,  it  connected 
with  a  vigorous  mind,  a  lively  fancy.,  a  ftrong  memory,  and 
good  judgment,  will  be  attended  with  fuceefs.  That  thofe 
qualities  are  neceffary  to  enable  us  to  form  a  good  ftyle,  is 
certain  ;  for  by  the  imagination  we  conceive  images,  and  if 
the  invptefhons  be  clear  the  ftvle  will  be  fo  too.  But  fhould 
the  images  be  faint  and  imperfeCt,  the  ftyle  will  partake  of 
thefe  defects.  For  it  cannot  be  denied  that,  as  the  painter 
is  affeCted  himfelf,  in  the  fame  degree  will  he  move  the  fpec- 
tator.  Hence,  if  the  mind  be  dull,  and  indifpofed  to  receive 
clear  and  diftinet  ideas  of  thiners,  the  ftvle  will  be  {tiff  and 
heavy;  or,  if  the  images  be  irregular  and  difordered,  the 
work  will  be  perplexed  and  confufed.  It  appears  to  follow 
of  courfe,  that  a  lively  fancy  will  be  accompanied  with  a 
happy  memory:  through  this  we  are  fupplied  with  the  vaft 
treafures  of  art  and  nature  ;  for  without  a  large  ftock  of  images 
we  ihall  never  be  atde  to  diverfify  our  works  in  the  way  va- 


On  Painting.  I  T  9 

rietv  demands,  and  they  would  appear  infipid  from  the  too 
frequent  return  of  the  fame  ideas.  But,  unlefs  all  this  he  ac¬ 
companied  by  a  good  judgment,  the  imagination  will  riot  at 
the  expenfe  of  reafon,  and  we  {hall  never  poflefs  a  found  and 
accurate  ftyle.  Hence  it  is  that  we  often  confound  genius 
with  an  active  imagination,  not  recollecting  that  excels  is 
not  its  character,  and  that  the  more  we  crowd  with  incidents 
the  more  we  weaken;  and  that,  like  great  talkers,  we  may 
be  had  orators. 

We  (hall  now  proceed  to  defcribe,  in  the  heft  way  we  can, 
the  characters  of  the  various  ftyles.  Tafte  and  ftyle  differ  from 
each  other;  the  former  applying  to  our  choice  of  obje&Sj 
while  the  latter  appears  to  arife  from  our  mode  of  treating 
them,  or  the  augmenting  certain  parts  and  deprefling  others, 
as  in  the  figures  of  M.  Angelo,  in  which  we  fee  the  convex 
lines  raifed  To  much  as  to  give  them  a  mufcular  and  gigantic 
air;  by  attempting  which. many  of  his  imitators  have  often 
loft  the  eflential  character  of  the  object.  We  fay  “  the  great 
ftyle  of  Raphael’s  drapery/’  not  merely  on  account  of  the 
calling  of  the  folds,  which  flows  tajUy  but  from  his  drop¬ 
ping  the  minute  parts,  and  taking  only  thole  eflential  to  the 
great  character  in  painting.  The  artifts  who  have  fought  the 
great  ftyle  have  purfued  the  above  conduct;  that  is,  have  at¬ 
tended  to  the  great  and  eflential  character,  while  thofe  who 
have  forced  the  trifling;  parts  on  the  eye  have  formed  a  mean 
or  little  one.  The  great  ltyle  requires  the  human  face,  the 
other  includes  the  wrinkles  and  other  marks  of  the  infirmi¬ 
ties  of  nature. 

Sublime  Style. 


The  fublime  ftyle  is  by  many  connected  with  a  certain 
m  *  •/ 

degree  of  intemperance  and  excefs.  The  attempts  of  Inch 
may  juftly  he  termed  the  hobgoblin  ftyle;  for  with  them 
nothing  is  fublime  but  what  will  fcare  a  man  out  of  his 
fenfes.  But  fcenes  terrible  or  {hocking,  however  admiflible 
in  poetry,  or  where  an  orator  may  have  occafion  to  work  on 
the  feelings  of  his  audience,  do  not  affociate  happily  with 
painting;  and,  when  attempted  without  the  greateft  care 
and  circumfpedVtou,  become  either  ridiculous  or  difgufting, 
Brueghel  (called  hellifh),  as  alio  Callot,  in  their  whimfical 
fcenes  intended  to  affefft  us  ferioufly.  And  Rubens,  out  of 
the  number  of  neprefentations  he  has  left  of  the  fall  of  the 
damned,  has  rather  {faown  a  warmth  of  imagination  than 
judgment  in  their  treatment:  it  is  true,  the  machinery  he 
had  to  ufe  was  human  figures ;  but  infiead  of  making  the 
pi  oft  of  them  by  exhibiting  their  fufferipgs,  and  thereby  apply* 

W  1  4  ing 


133  On  Vaulting, 

ing  to  our  feelings,  he  has  created  a  fet  of  fiends  that  make 
us  laugh.  Scenes  of  horror  require  great  delicacy  of  treat- 
inent,  as  the  mind  cannot  dwell  without  difguft  on  repre- 
fentations  brought  home  in  that  determined  way  which  paint¬ 
ing  demands.  Pilkington  relates,  from  Sandrart,  that  Spa- 
gnoletto  reprefented  an  Ixion  on  the  wheel  fo  full  of  pain 
and  agony,  that  the  wife  of  Mr.  Uffel,  the  poffefior,  from 
looking  on  it  when  with  child,  was  fo  affected  by  it,  “  that 
her  child  when  it  was  born  had  all  the  fingers  diftorted  ex¬ 
actly  as  the  fingers  of  the  Ixion  appeared  in  the  pi&ure.” 
So  fenfible  of  the  neceffity  of  this  delicacy  have  the  heft  paint¬ 
ers  been,  that  they  have  concealed  as  much  as  poffible  the 
{hocking  parts  of  a  fpe&acle.  In  the  Slaughter  of  the  Inno¬ 
cents,  Pouffin  would  be  content  with  an  incident  or  two, 
while  Le  Brun  in  the  fame  fubje£t  has  aggravated  all  the  hor¬ 
rors  by  an  endlefs  variety  of  butcheries.  Rubens,  in  one  of 
the  fine.fi:  (ketches  of  his  we  have  had  in  this  country,  has 
reprefented,  in  a  difgufting  way,  a  faint  with  his  hands  and 
feet  cut  off;  and  has  moil:  injudicioufly,  nay,  mod  infenfibly 
and  indelicately,  introduced  dogs  licking  up  the  blood.  Con¬ 
trail  the  above  and  Titian’s  picture  of  the  winding  out  a  faint’s 
bowels  on  a  wheel,  with  Domenichino’s  delicate  and  fenfible 
reprefentation  of  the  death  of  St.  Cecilia.  A  Britifh  artifi: 
would  difplay  more  feeling  and  delicacy  in  reprefenting  a 
bull-bait,  than  either  Titian  or  Rubens  have  done  in  the 
above  compofitions.  Juftlce  mud  allow  that  a  want  of  deli¬ 
cacy  is  not  often  chargeable  on  the  Italians. 

In  the  fm all  compafs  we  have  been  obliged  to  prefcribe  to 
ourfelves,  we  fear  it  will  become  difficult  fufficiently  to  com- 
prefs  the  matter,  and  at  the  fame  time  render  the  fubje£t  to¬ 
lerably  clear. 

We  take  it  for  granted  that  the  mind  well  informed  is  the 
true  dandard  of  whatever  is  great  and  illudrious  in  any  point 
of  view.  Hence  it  will  follow  that  in  works  of  imagination 
we  (hall  derive  credit  in  proportion  as  we  difplay  more  or  lefs 
mental  energy.  For  though  we  may  not  poffefs  the  power 
of  colouring,  or  fuch  other  excellences  as  would  captivate 
the  eye,  yet  we  may  exert  the  vigour  of  the  foul  in  the  rea- 
foning  and  feience  of  the  work  ;  and  this  energy  it  is  in  our 
power  to  improve  by  education  and  habit.  One  of  our  firft 
duties  is  to  enlarge  and  elevate  our  notions;  for  the  dignity 
and  grandeur  oi  our  work  depend  entirely  on  the  dignity  and 
grandeur  of  our  thoughts,  and  the  elevation  of  the  foul.  A 
greater  misfortune  cannot  attend  the  arts  than  for  men  of 
mean  parts  to  pradtife  them,  either  as  painters  or  engravers, 
as  they  invariably  communicate  the  fame  bad  qualities  to 

their 


On  Paint  mg,  jjj 

their  works.  We  may  look  below  the  fuperficies,  and  not  be 
dazzled  with  a  gaudy  appearance,  or  fuffer  our  admiration  to 
dwell  on  what  the  wife  would  contemn  $  or  we  may  be  led 
away  after  pageantry  and  pomp,  mi  (la  king  them  for  true  ho¬ 
nour  and  glory.  By  exerting  the  mind  we  may  raiie  our  work 
into  the  fublime,  from  a  judicious  introduction  of  fuch  accef- 
fory  circumstances  as  may  add  dignity  or  contribute  to  the 
illuftration  of  the  ftory;  particularly  if  they  have  a  fkilful  con¬ 
nection,  and  affeCt  the  imagination.  We  have  noticed  fome 
fuch  inftances  already  in  our  Eflay  on  Invention,  as  in  Ra¬ 
phael’s  Paul  at  Lyftra,  Barry’s  picture  of  Elyfium,  &c.  Thefe 
acceflbry  circumftances  occur  frequently  in  the  works  of  the 
poets,  and  contribute  much  to  heighten  the  fcene;  as  in 
Lear,  the  thunder  ftorm  makes  the  heart  bleed  for  the  fuf- 
fe rings  of  the  old  king  :  and  how  fublime  does  the  vifion  of 
the  dagger  render  Macbeth  by  its  judicious  introduction  ! 
Vaftneis  is  productive  of  the  fublime,  by  confidering  any  ob¬ 
ject  that  takes  up  much  room  in  the  fancy.  But  we  muff 
be  careful  not  to  fall  into  a  common  error,  and  mi  (take  great- 
nefs  of  bulk  for  noblenefs  in  works  of  art :  one  of  Lyfippus’s 
ftatues  of  Alexander,  though  no  bigger  than  the  life,  might 
give  the  mind  more  noble  ideas  than  Mount  Athos  had^  it 
been  cut  into  the  figure  of  that  hero.  This  fubjeCt  has  been 
in  fome  meafure  amplified  already  in  our  Effays  on  Invention 
and  Compofition  :  it  may  therefore  bq  fcarcely  neceffary  to 
mention,  that  the  fublime  requires  that  the  fubjeCt  of  our 
picture  fhould  be  a  great  one,  and,  if  poffible,  carry  with  it 
a  univerfal  intereft.  In  the  compofition,  fimplicity  and  gra¬ 
vity  are  efiential  to  produce  grandeur  :  we  cannot  wifh  for 
better  examples  than  are  offered  to  our  view  in  the  Cartoons 
of  Raphael  5  particularly  the  Paul  at  Lyffra,  his  Preaching  at 
Athens,  and  in  the  Death  of  Ananias.  We  fliall  ohierve 
great  grandeur  in  thofe  fine  compofitions  by  Weft,  of  the 
Departure  of  Regulus,  Mark  Antony  haranguing  over  the 
body  of  J.  Caefar,  and  the  Swearing  young  Hannibal  :  the 
Death  of  Stephen  by  the  fame  art!  ft  is  full  of  the  pathetic: 
the  prints  from  the  above  are  in  every  one’s  hands.  Too 
much  contraft  deftroys  the  great  ftyle ;  it  affociates  heft  with 
the  pleafing.  Beauty  excites  gaiety  and  pleafure,  the  fublime 
inclines  to  ferioufnefs.  Elevation  of  character  is  alfo  necef- 
fary  ;  a  want  of  noblenefs  contributes  much  to  depreciate  the 
works  of  the  Flemifh,  and  particularly  of  the  Dutch  fchooL 
The  Hercules  and  the  Apollo  Belvidere  in  their  form  approx¬ 
imate  mod  to  the  fublime,  except  w^e  be  permitted  to  con¬ 
jecture  what  might  have  been  the  famous  Jove  and  Minerva 
ofPhid  ias.  A  broad  light  and  (hade,  or,  in  other  words,  a 
6  fine 
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i\  ne  ch  loro  -feu,  ro ,  add  an  effect  of  iublimity.  Some  of  Ru¬ 
bens’s  pictures  (trike  wonderfullv  on  that  account,  and  Rey¬ 
nolds^  Infant  Hercules  receives  an  uncommon  air  of  gran¬ 
deur  from  the  broad  and  judicious  difpofi'tion of  the  maffes. 
Though  this  ft v-le  does  not  require  the  foft  harmonious  glow 
of  Venetian  colouring’,  which  agrees  heft  with  the  beautiful, 
vet  it  hv  no  means  follows,  that  it  authorizes  a  di  I  regard  of 
the  grouping  of  the  colours,  to  the  total  neglerit  of  the  general 
harmony  of  the  pidlure.  The  colouring  flioukl  he  fober  and 
dignified;  we  do  not  mean  black  and  heavy,  but  compofed  of 
inch  colours  as  are  full,  rich,  glowing,  and  rather  deep  than 
light*  The  penciling  (houl.d  be  firm  and  dechive,  with  the 
parts  well  defined.  We  (hotild  particularly  guard  again (t 
trifling  events,  poor  or  mean  thoughts,  and  whatever  is  low 
and  vulgar  :  fuch  things  mar  a  good  whole,  and  appear  worfe 
by  contrail,  like  the  blemiflies  on  beautiful  bodies.  The 
mod  e deemed  mailers  have  carefully  avoided  introducing  in 
their  works  things  fordid  and  bafe :  in  the  higher  Ryle  there 
fhoiild  never  appear  any  thing  infigirificant  or  unnecelfary, 
as  dogs,  cats,  parrots,  See. :  fuch  things  as  tbefe  often  add  a 
grace  to  the  piriturefque,  but  deflroy  grandeur.  Neither  will 
theatrical  fplendour  or  gaudy  apparel  fuit  the  fublime  :  the 
reafon  is,  they  afledf  not  beyond  the  eye;  and  that  which 
leaves  no  im predion  on  the  mind,  we  may  reft  allured,  is  not 
the  thing  we  feck.  A  work  truly  fublime  does  not  merely 
pieafe  :  that  is  the  province  of  inferior  excellence.  A  grand 
work  will  confound,  aftonifb,  and,  with  the  impetuolity  of 
a  hurricane,  bear  down  all  before  it.  The  fublime  appears 
founded  on  a  union  of  the  moll  noble  and  elevated  parts  of 
nature  joined  to  the  molt  profound  efforts  of  the  Imagina¬ 
tion.  Its  qualities  appear  to  be  fimplicitv,  with  a  certain 
uniformity  united  with  foie  minty  and  gravity.  Simplicity  is 
neceflary  Jo  noblenefs,  as  ornament  destroys  greatdefs  of 
manner.  S.o  the  parts  flioufd  be  a  pi  pie,  as  is  cfle&ed  by 
large  mantles.  Sec. 

At  AgW  fummoris,  with  3  mantle  broad 

His  mighty  limbs  Leonidas  unfolds. 

And  quits  his  couch.  Glover. 

M.  Angelo  and  Raphael  approach  this  ftyle  in  their  ideas 
and  inventions,  but  neither  appears  to  accord  with  it  in  his 
forms.  M.  Ang.elo,  from  attempting  the  fubljme,  produced 
what  may  be  termed  the  terrible ,  in  which  the  attitudes  are 
forced  and  extraordinary,  and  the  figures  vail,  robufl,  and 
mufcular:  he  chofe  in  expreffion  the  point  mofl  extreme, 
and  generally  departing  from  objects  in  themlelves  pleafing. 

JLxprtjjive 


On  Painting*  j 

JPxpreJjfive  Style . 

la  this  Raphael  (lands  a  (liming  example,  and  appears  t<*> 
have  touched  the  extreme  point  of  excellence.  Happily  we 
have  many  of  his.fineft  works  at  hand  in  the  Cartoons  at 
Windfor  Cattle.  Witnefs  his  Elymas  the  forcerer,  whofe 
hgure  is  molt  juftlv  expreffive  of  the  pimiflmient  of  blindnefs 
which  had  befallen  him ;  and  the  attonittiment  of  the  fpec- 
tators  is  depi&ed  with  great  judgment.  Rut  let  us  com  raft 
the  above  with  the  Death  of  Ananias,  and  obferve  the  con- 
tternation  and  terror  in  the  fpe&ators  at  a  punifh merit  fo 
much  more  terrible.  There  we  behold  with  what  a  mafterly 
hand  the  artift  has  rai fed  the  feelings  in  proportion  to  the 
exciting  caufe,  without  the  leaft  watte  of  force  in  the  expref- 
fion.  In  the  firft  picture  is  more  repofe ;  in  the  fecond,  a. 
greater  degree  of  action  correfponding  with  the  intereft  ex¬ 
cited  by  the  event.  In  the  firft  picture  we  fee  the  furprife  of 
an  earthly  judge  at  an  event  beyond  the  power  of  his  under- 
(landing ;  in  the  other,  a  calm  and  dignified  fet  of  beings, 
confcious  of  the  interpofition  of  a  Divine  Power.  Much  has 
been  laid  of  the  Cartoons ;  every  one  fpeaks  of  the  dignity 
of  the  Paul  in  the  picture  reprefenting  his  ((  preaching  at 
Athens,”  which  for  fimplicity  and  dignity  reaches  the  (ub- 
lime.  Hiftory  is  the  walk  that  ennobles  the  art.  This  calls 
forth  exertions  that  elevate  and  dignify  our  nature.  It  mio-ht 
be  doubted  if  the  Greek  ever  arrived  to  that  degree  of  per- 
fedion  in  exprettion  which  Raphael  has  (hown  in  his  works: 
they  certainly  lacrificed  it  to  the  beauty  of  appearance.  Still 
we  (hall  look  with  delight  on  the  Laocoon,  the  dying  Alex¬ 
ander,  the  Niobes,  &c.  Raphael,  to  aftitt  the  expreftion  in 
his  figures,  appears  to  have  marked  the  tendons ;  thofe  who 
have  fought  beauty  have  attended  more  to  the  fiefhy  parts  of 
the  nmfcles.  His  ftyle  of  drapery  is  fimply  grand,  in  the 
extreme  of  perfection,  and  well  worthy  of  being  ftudied. 
Even  Pouflin,  who  is  laid  to  excel  in  it,  is  in  his  beft  works 
inferior.  Raphael  is  more  judicious  and  f elect ;  Pouttin  more 
natural.  Juttice  mutt  allow  that  the  former  took  the  hint 
for  this  great  ftyle  of  drapery  from  M.  Angelo.  Raphael 
lpmetimes  reached  the  graceful,  and  but  fe]dom  the  beauti¬ 
ful,  and  never  exquifitely.  We  have  fele&ed  the  works  of 
the  above  artift,  efteeming  them  the  firft  for  exprefiion ;  but 
we  fliall  find  admirable  traits  of  the  fame  kind  in  thofe  of 
the  Caracci,  Domemchino,  Pouttin,  & c.  Some  who  have 
attempted  the  exprettive  ftyle,  imagining  the  whole  merit  lay 
in  excefs  and  violence,  have  writhed  their  figures  into  eon- 
vulfions,  when  the  occafion  would  not  require  more  exertion 

that} 


124  0»  Painting, 

than  would  be  neoeffaxy  to  take  a  pinch  6f  fuuflf  or  raile  a 
thaw  ;  nay,  they  will  not  let  them  even  deep  in  peace.  Such 
bomba  die  dud  may  amide  the  weak,  as  fad  non  in  art  will 
pleafe  for  a  time  even  at  the  expenfe  of  truth  ;  but  the  tri¬ 
umph  will  be  tranfitory  as  a  fun- beam  on  a  winter’s  day. 

Beautiful  Style . 

Requires  that  the  obje&s  be  elegant,  void  of  fuperfluity, 
and  foft  in  the  execution.  Perhaps  the  truly  beautiful  ftyle 
imid  be  fought  in  the  works  of  the  antients.  The  Apollo 

Belvidere  approaches  the  fublime,  and  forms,  of  its  kind,  a 
point  of  perfection  :  fome  of  the  Niob.es  exhibit  exquifite 
female  beauty,  but  in  the  Venus  de  Medicis  and  Apollo  we 
fee  it  united  with  grace.  It  is  certain  that  in  the  antique 
flatties  we  mud  feek  the  beauty  of  fymmetry,  and  that,  we 
cannot  dudy  them  too  often  to  fix  the  impreffion  of  their  ex¬ 
cellencies  on  our  minds;  for  it  is  next  to  impofiible  but  that 
every  reeondderation  mud  unfold  new  beauties.  The  true 
mode  of  dudy  is  to  imprefs  their  beauties  fo  drongly  on  the 
imagination  as  never  to  be  forgotten,  and  not  to  dand  in  need 
of  their  prefence  as  a  pattern.  Boys  are  too  often  put  to  draw 
after  the  living  model  before  they  have  imbibed  a  proper  no¬ 
tion  of,  or  reliih  for,  beautiful  proportion.  There  is  no  danger 
of  fuch  dudies  injuring,  as  we  are  furrounded  by  fine  exam¬ 
ples  in  0hu1ro-fcu.ro  and  colour;  and  or  the  two,  decifion  is 
more  commendable  than  that  flovenlv  manner  which  pre- 
fents  the  mere  idea  of  a  thing  like  a  dream  :  the  former  dii- 
plays  knowledge,  the  latter  ignorance.  There  is  great  dif¬ 
ference  in  painting,  between  taking  the  ideas  of  natural 
things  without  giving  them  form,  and  that  determined  me¬ 
thod  arifing  from  a  pofitive  knowledge.  Guido  s  heads  are 
beautiful ;  but  his  choice  was  often  injudicious,  many  of  his 
objedls  requiring  drong  expredion,  which  he  loft  for  fear  of 
dedroying  beauty.  Alhano’s  females  are  delicately  beautiful  ; 
and  we  are  furrounded  by  beauty  in  the  portraits  of  Reynolds 
and  others. 

Graceful  Style. 

To  form  this  ftyle  the  motions  of  the  figures  fhould  be 
moderate,  eafy,  agreeable,  and  unaccompanied  by  violence*. 
The  antique  ftatues  will  afluredly  afford  the  mod  perfect  ex¬ 
amples,  becaufe,  on  a  companion  with  the  antients,  the  mo¬ 
derns  appear  to  have  become  a  little  affedled,  and  too  often 
to  have  fought  grace  in  difficult  attitudes,  with  forced  and 
conceited  turns  in  their  figures.  There  are  few  of  the  Greek 

*  See  the  EfTays  on.  Grace  and  Beauty. 
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fctnes  in  which  grace  does  not  abound  ;  for,  as  they  fought 
beauty  in  their  works,  thev  cultivated  grace  as  its  inieparahle 
companion.  Very  graceful  are  the  Apollo  and  the  Venus  do 
Medicis  ;  fo  are  the  Meleager  and  I  hermaphrodite.  The  Her¬ 
cules  is  alio  truly  graceful  and  eafy,  as  is  the  Anti  nous,  &c, 
Raphael  under  hood  the  grace  of  motion;  but  he  had  it  lefs 
in  the  contours  of  hfe figures  ;  and  his  drv  manner  of  execu- 
tion  contributed  much  to  deliroy  beauty.  Corr-cgio  appears 
the  molt  perfect  modern,  Pafmegiano  being  fomelimes  too 
forced,  and  bordering  on  affectation.  Reynolds’s  female  por¬ 
traits  appear  to  have  been  touched  by  the  Graces  themfelves. 
Among  the  works  of  our  fculptors,  the  females  of  Nollekens 
poffefs  fuch  a  combination  of  grace  and  beauty  as  the  Greeks 
might  have  acknowledged  for  their  own  without  a  bluff. 

Florid  Style. 

This  ftyle  muff  be  fought  amongft  the  Venetians,  alfo  in 
Rubens,  and  thole  Flemings  who  have  followed  him.  Thole 
who  have  pradtifed  it  have  been  content  to  pleafe  the  eye  by 
a  brilliant  difplay  of  colour,  contraft  in  their  groups,  and  op- 
pofition  in  light  and  ffade.  They  appear  to  have  admitted 
every  defeription  of  objeCts  in  their  picture,  provided-  thev 
contributed  to  the  buftle  or  pleafure  of  the  whole.  If  this. 
is  not  the  moft  juft  ftyle,  experience  teaches  every  one  that 
it  is  the  moft  popular,  and  perhaps  we  may  add  the  moft  pro¬ 
fitable. 

The  above  matters  muff  not  be  confounded  with  thofe  who 
have  praCtifed  a  ftyle  fufficiently  eafy,  but  who  have  been 
content  with  giving  fuch  an  idea  of  a  thing  in  their  works  as 
would  ferve  to  diltinguiff  one  from  another  without  regard¬ 
ing  their  perfection.  At  the  head  of  this  latter  clafs  fend 
Ik  Cortona  and  L.  Giordano. 

Natural  Style . 

This  ftvle  is  called  natural,  from  the  art! ft s  pra tilling  it 
wanting  the  power  to  improve  on  the  original,  or  of  chooftog 
the  belt  of  the  kind.  It  is  to  be  feen  in  the  Dutch  fchool 
in  the  works  of  Rembrandt,  G.  Dow,  Meris,  young  Teniers, 
&c.  This  fchool  has  improved  the  aerial  perfpective,  and 
pofTcffes  great  excellence  of  colour  and  ebiaro-feuro ,  to  which' 
it  has  joined  great  truth,  as  far  as  a  fimple  representation, 
would  permit.  It  has  excelled  in  what  may  be  termed  the 
mechanical  part  of  the  art ;  and  thofe  who  wifh  to  feek  after 
an  elegant  power  of  penciling  will  be  highly  gratified  in  the 
admirable  works  of  Teniers,  Cuyp,  Berghem,  8cc.  See. 

As  each  of  the  above  ftyles  has  its  peculiar  beauties,  we 
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xmifl  cautioufly  guard  againfi  fallino;  into  the  oppofite  ex¬ 
treme.  For  the  Tublime  is  nearly  allied  to  the  extravagant ; 
the  expreffive  may  be  eafilv  rendered  bomb  a  hi.c  or  pedantic  j 
and  the  beautiful,  fm  irking  or  coquet  tilh .  'The  graceful,  with 
the  ignorant,  may  eafily  become  the  affedted  :  perhaps  there 
is  but  a  flight  partition  between  that  affectation  of*  grace  in 
the  works  of  Watteau,  Bouche,  and  Le  Moine,  and  the  pure 
reprefen  tations.  of  Corregio,  or  thofe  of  Parmegiano.  The 
florid  may  be  miltaken  for  the  fhowy  and  tawdry.  This  is 
moft  likely  to  happen  from  a  cold  lifelefs  imitation. 

Works  of  genius  are  ever  the  relult  of  feeling,  to  .which 
we  mull  be  diredted  by  fpirit  and  judgment.  A  painter,  a 
poet,  or  player,  that  imitates  clofely,  will  never  excel.  To 
be  tamely  alive  in  our  works  is  not  enough;  fpirit,  vivacity, 
and  vigour,  are  required.  Whatever  comes  fhort  of  this  is 
but  one  remove  from  imbecility. 


XXIf.  Memoir  on  the  comparative  Anatomy  of  the  Elehiric 
Organs  of  the  Torpedo,  the  Gymnotus  eledtricus  and  the 
Silurus  eledtricus.  By  E.  Geoffrov 

Since  philofophers  have  applied  with  fa  much  fuccefs  to 
researches  refpedting  the  Galvanic  phenomena,  it  is  of  more 
importance  than  ever  that  a  corredt  defcription  fhotild  be  given 
of  the  particular  organs  of  certain  fillies  which  are  found  to 
poflefs  etedlric  properties. 

Analogy  gives  us  reafon  to  believe,  that  beings  which  pof- 
fefs  faculties  fo  extraordinary  are  indebted  for  them  to  an  or¬ 
ganization  almoft  entirely  limilar;  consequently,  that  thefe 
beings  approach  very  near  to  each  other,  or  rather,  that  they 
form  only  one  family.  But  by  the  examination  we  are  ena¬ 
bled  to  make,  this  is  not  obferved  to  be  the  cafe  :  on  the  con¬ 
trary,  we  are  furprifed  to  find  that  the  eledlric  fillies  belong 
to  genera  exceedingly  different,  and  that  they  are  placed  in 
thele  genera  withotu  violating  in  any  manner  the  order  of 
natural  relations.  An  eledlric  fpecies,  therefore,  is  known 
in  each  of  the  genera,  of  ray,  tetrodon,  trichiurus,  gymnotus, 
and  filurus. 

To  account  for  the  great  difiimilarity  of  the  fillies  which 
are  diltinguifhed  from  others  of  the  fame  genera  by  the  pre¬ 
fence  of  eledlric  organs,  we  muft  admit  that  the  latter  are 
not  effentially  connected  with  organs  of  the  firft  importance, 
and  that  they  belong  at  moll  to  the  common  integuments, 

*  From  Aim  ate:  du  Mufewn  National,  No.  5. 
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which  vary  in  each  fpecies  without  producing  any  remark¬ 
able  modification  in  the  reft  of  the  organization. 

.  however,  is  a  refill  t  to  which  our  ft  ate  of  knowledge 

m  regard  to  thole  electric  organs  hitherto  obferved,  does  not 
lecni  to  conduci ;  for,  if  we  adopt  the  opinion  of  mo  ft  ana- 
tomifts,  it  will  be  found  that  the  electric  organ  in  the  tor¬ 
pedo  is  very  ex  ten  live,  exceedingly  complex,  and  particularly 
remarkable  in  this  refpebt,  that  nothing  analogous  to  it  has 
ever  been  obferved.  The  I  talian  fehool,  at  the  head  of  which 
weie  Kedi  and  his  pupil  Lorenzim,  for  a  long  time  co  n  ft- 
dered  the  numerous  tubes  of  which  that  organ  %  formed  as 
fo  many  peculiar  Ini  all  mulcles,  mujculi  palcati  ;  and  this 
opinion  was  generally  adopted  till  the  late  John  Hunter  pub- 
Tiflied  his  excellent  Anatomical  Defer;  ption  of  the  Torpedo. 

During  mv  travels  I  have  alio  had  an  opportunity  of  fteinr 
torpedoes,  and  1  loon  diftinguifhed  the  electric  batteries  with; 
which  they  are  abundantly  furnifhed.  As  it  was  by  touch¬ 
ing  theft  kinds,  of  apparatus  that  I  experienced  the  It  rouge  ft 
ftiocks,  and  as  the  other  rays  exhibited  nothing  of  the  fame 
kind,  f  entertained  no  doubt  that  I  had  before  my  eyes  thofe 
organs  by  means  of  which  the  torpedo  renders  itfeif  fo  for¬ 
midable  in  the  bofonf  of  the  water,  a  ml  can  at  pleafurc  f'trike 
with  numbnefs  thole  animals  which  it  withes  to  make  its 
prey.  But  at  that  time  I  was  ignorant  whether  others  before 
me  had  examined  this  organization;  and,  in  that  cafe,  what 
addition  to  the  obfervations  already  made  it  would  be  necef- 
fary  for  me  to  make.  Being  {hut  up  in  Alexandria  during 
the  time  of  the  liege,  anti  deprived  of'  the  ufe  of  my  library, 
I  confoied  myielf  for  not  being  immediately  able  to  clear  uy 
•my  doubts,  by  entertaining  a  hope  that  theft  organs  w  ere  not 
known,  at  lealt  in  regard  to  their  relation  witlrgeneral  phy- 
fiology,  To  obtain  that  knowledge  1  endeavoured  to  find 
fomething  analogous  in  the  other  rays,  being  perfuaded  that 
it  was  not  io  much  the  prefence'  of  this  organ,  as  a  di Ido-. 
fition  peculiar  to  it,  that 'gave  the  torpedoes  alone  of  all  the 
rays  the  aftoniftiing  faculty  of  fulminating,  as  we  may  lav.  the 
final]. inhabitants  of  the  lea.  Tbofe  wholiave  compared  onlv 
a  few  animals  niufi  know  that  few  new  organs  are  found 
among  them,  and  particularly  in  fpecies  which  referable 
each  other  1b  much  as  the  rays.  It  was  natural  therefore  to 
believe,  that  the  tubes  containing  a  gelatinous  fubflance  in 
the  torpedo  exifted  in  a  ftate  of  concealment  in  the  other 
rays;  and  it  will  here  be  feen  that  I  indeed  found  in  the  latter, 
an  analogous  organization,  with  differences  to  which  we  mull 
refer  the  different  inodes  of  exiftence  and  abtion  of  each 

fpecies,  . 
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Rays,  as  is  well  known,  are  flat  fifh,  the  pectoral  fin  of 
which  is  prolonged  anteriorly  on  the  fitles  of  the  head  by 
means  of  a  cartilage  that  borders  its  circumference.  The 
torpedo  differs  from  other  fifties  jff  the  fame  genus  by  a  very 
confiderable  interval  between  this  cartilage  and  the  head. 
All  this  large  vacuity  is  filled  up  by  prifms  of  fix,  five,  and 
fometimes  four  planes.  Thefe  prifms  adhere  by  their  bafes 
to  the  (kin  above  and  to  that  below.  They  are  arranged 
parallel  to  each  other,  follow  the  proje&ing  and  irregular 
contours  of  the  head  and  branchiae,  and  externally  form  a 
femi-elliptic  ftratum.  When  the  fkin  is  removed,  all  thefe 
prifms,  the  bafes  of  which  are  then  obferved,  exhibit  the  ap¬ 
pearance  of  a  honey- comb.  They  are  fo  many  fmall  tubes 
filled  with  a  fubftance  which  by  chemical  analyfis  I  found  to 
be  a  compound  of  gelatin  and  albumen.  The  texture  df 
thefe  tubes  is  aponeurotic,  and  they  are  united  to  each  other 
bv  a  kind  of  lax  reticulation  formed  of  tendinous  fibres  which 
envelop  them  in  every  direction  :  in  the  laft  place,  they  are 
covered  and  fhut  by  an  aponeurotic  membrane,  and  above 
thefe  coverings  the  fkin  is  applied.  This  apparatus  is  fur- 
nifhed  with  nerves  remarkable  for  their  large  fize.  There 
are  dtftinguifhed  four  principal  trunks,  which  are  diftributed 
to  all  the  tubes,  and  which  at  length  penetrate  into  their 
fubftance  and  expand  in  it. 

Though  rays,  in  which  the  cartilage  of  the  pe&oral  fin  im¬ 
mediately  borders  the  contours  of  the  head,  were  not,  like  the 
torpedo,  in  a  condition  to  exhibit  prifms  or  vertical  tubes, 
they  did  not  differ  from  them  fo  much  as  might  be  expe&ed. 
In  the  rays,  as  well  as  in  the  torpedoes,  there  iffues  from  the 
cranium,  a  little  before  the  ear,  a  nerve  fo  large  that  it  fur- 
paffes  the  volume  of  that  which  proceeds  to  the  eye.  This 
nerve  proceeds  laterally,  creeps  over  the  fuperior  face  of  the 
maffeter,  and  expands  below,  between  that  mufcle  and  the 
firft  branchia,  in  a  mafs  which  on  the  firft  view  might  be  taken 
for  a  gland,  but  which  is  really  the  focus  from  which  pro¬ 
ceed,  in  feveral  bundles,  a  great  number  of  tubes  analogous 
to  thofe  of  the  torpedo.  A  bundle  proceeds  towards  the 
nofe,  another  fpreads  over  the  belly,  a  third  afeends  on  the 
maffeter  and  terminates  behind  the  occiput,  and  a  fourth  ex¬ 
tends  over  the  mufeles  of  the  pe£toral  fin.  In  this  refpedf 
there  are  fome  differences  according  to  the  fpecies  :  but  thefe 
tubes,  in  the  ray  as  well  as  in  the  torpedo,  always  adhere  to 
the  fkin  above  and  to  that  below ;  only,  inftead  of  being  ver¬ 
tical,  which  is  impofiible,  for  want  of  room,  they  follow  the 
contour  of  the  bead,  extend  over  the  molt  exterior  mufeles, 
and  are  longer  according  as  they  have  a  larger  circuit  to 
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rmake  before  they  are  inferted  in  the  fkin.  Thefe  long  tubes 
Feem  to  be  of  the  fame  nature  as  thofe  of  the  torpedo*  and 
contain  a  gelatinous  and  albuminous  fub dance  entirely  fimi- 
lar.  Hitherto  we  obferve  in  this  refpedt  no  other  differences 
between  the  common  rays  and  the  torpedo,  except  that  the 
tubes  in  the  latter  are  very  fhort,  vertical,  clofe  to  each  other, 
and  parallel;  while  in  the  other  rays  they  are  much  longer, 
bend  around  the  principal  mufcles  of  the  eledtric  machines, 
and  divide  into  fevcral  bundles  formed  of  divergent  radii. 

But  if  thefe  organs  do  not  vary  in  each  fpecies  but  by  a 
different  arrangement  of  parts,  is  it  not  to  be  apprehended 
that  we  may  fall  into  a  confequence  contrary  to  the  fadls  ob- 
lerved,  and  ought  we  not  to  luppofe  that  all  rays  are  more 
or  lefs  endowed  with  the  eledlric  properties  of  the  torpedo? 
Such,  indeed,  would  be  the  opinion,  which  we  ought  to  form, 
if  thefe  organs  were  not  diftinguiffied  by  a  character  on  which 
depend,  in  part,  the  aftonifhing  properties  of  the  torpedo. 
The  tubes  in  the  common  rays  open  on  the  outficle  of  the 
.fkin  by  orifices  peculiar  to  them,  and  are  fo  many  excretory 
organs  of  the  gelatinous  matter  which  they  contain.  In  the 
torpedo  all  thefe  tubes  are  completely  Flint,  not  only  by  the 
Ikin,  which  has  no  perforations,  but  alfo  by  aponeurofes  which 
extend  over  the  whole  furface  of  the  eledlric  organ.  As  the 
gelatinous  matter  cannot  then  efcape,  it  is  forced  to  be  accu¬ 
mulated  in  thefe  tubes  :  hence,  no  doubt,  the  greatnefs  of 
their  diameter,  and  on  this  account  alfo  their  number  in- 
creafes  at  the  different  periods  of  life.  VaJft  and  Hunter, 
indeed,  found  this  progreffive  augmentation.  They  counted 
more  than  two  hundred  of  thefe  tubes  in  young  fubje&s, 
from  four  to  five  hundred  in  adult  torpedoes,  and  even  twelve 
hundred  in  an  individual  of  a  large  fize. 

It  is  to  John  Hunter,  as  already  faid,  that  we  are  indebted 
for  the  beft  defeription  of  the  eledtrie  organs  of  the  torpedo  *. 
Monro,  in  his  Phyficrlogy  of  Fithes,  has  alfo  deferibed  the 
corresponding  apparatus  found  in  the  other  rays;  but  I  flatter 
myfelf  that  I  am  the  firft  who  compared  thefe  organs,  who 
proved  their  identity,  and  reduced  them  to  the  fame  fyftem 
of  organization.  The  ele<Slric  organ  of  the  torpedo  is  really 
an  organ  of  touching,  furnifhed  with  an  apparatus  as  exten- 
five  as  that  of  feeing  or  fmelling.  The  nerves  which  pro¬ 
ceed  thither  are  fo  large  that  their  volume  appeared  to  Hunter 
as  extraordinary  as  the  phenomena  to  which  they  give  rife. 
Thev  fuddenly  expand  in  a  gelatinous  mucus,  and  nothing 
impedes  their  free  communication  with  external  bodies. 
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There  can  be  no  doubt  that  they  perform  a  very  confiderabl# 
part  in  the  electric  phenomena.  Hunter  was  of  opinion  that 
they  are  deftined  to  form,  collect,  and  direct  the  nervous 
fluid.  Their -influence  however  is  proved,  fince  it  is  known 
that  the  concurrence  of  the  will  of  the  animal  is  indifpen- 
fably  neceffary  for  giving  (hocks.  This  evidently  refults  from 
the  obfervations  of  M.  Valft,  and  from  thofe  which  1  had 
Occafton  to  repeat  myfelf. 

However,  fince  thefe  nerves  are  found  in  other  rays  diflri- 
buted  nearly  in  the  fame  manner  as  in  the  torpedo,  it  mull 
be  allowed  that  they  are  not  alone  fufficient  for  the  produc¬ 
tion  of  electricity,  and  that  for  this  purpofe  they  mull:  alfo 
be  in  a  certain  relation  with  the  furrounding  parts.  Do  the 
apertures  of  the  tubes  in  the  rays  favour  the  ifiue  of  the 
nervous  fluid  ?  Or,  as  in  the  torpedo,  do  the  nerves  require 
a  larger  quantity  of  gelatinous  fubflance  to  enable  them  to 
expand  in  numerous  rami,  and  to  become  proper  for  aCfing 
w i t h  m ore  energy  ? 

In  order  that  we  may  afcertarn  how  far  thefe  conjectures 
may  be  founded  in  truth,  let  us  compare  the  eleCtric  organs 
of  the  torpedo,  thofe  defcribed  by  Hunter  in  the  gymnotus 
eletfricns ,  and  thofe  which  I  difcovered  in  the  Jilurus  ele&ri - 
cus.  Thefe  two  fi flies  are  fo  different  from  the  torpedo,  that 
they  afford  reafon  to  hope  that  this  comparifon  will  throw 
conflderable  light  on  the  prefent  queftion. 

The  gymnotus  belongs  to  that  order  of  fi flies  diftinguiflied 
by  the  name  of  apoda :  it  is  the  genus  which  approaches 
nearefl:  to  that  of  the  murenae  and  eels  ;  confequently  they 
have  a  very  long  body,  almoff  cylindric,  and  fimilar  to  that 
of  ferpents.  Separated  from  the  murenae  becaufe  they  have 
no  fins  on  the  hack  or  tail,  they  are  diftinguiflied  from  them 
alfo  by  the  great  fhortnefs  of  the  abdomen.  The  anus,  in¬ 
deed,  is  fo  near  the  head  that  it  opens  before  the  peCtoral 
fins.  But,  on  the  other  hand,  the  gymnoti  have  the  tail  of 
a  mod  extraordinary  length  :  it  is  an  organ  to  which  all  the 
reft;  feem  to  have  been  faerificed,  and  it  is  rendered  lighter 
by  a  dilpofltion  peculiar  to  this  kind  of  fifth.  The  air-bladder, 
inftead  of  being  inclofed  in  the  abdominal  cavity,  extends  to 
the  infide  of  the  tail,  and  is  continued  to  its  extremity,  ft 
is  above  this  bladder  that  there  is  found  in  the  gymnotus 
eleCtric  us  a  very  lingular  apparatus  ftill  more  aftonifhing  bv 
its  enormous  flze  than  by  its  ftruCture  ;  an  apparatus  of  which 
there  is  no  veftige  in  the  other  fpecies  of  this  genus,  and 
which  may  be  eaftlv  known  to  be  the  eleiffric  organ  of  the 
gymnotus. 

litis  organ  is  formed  by  the  union  of  a  very  ere  at  number 
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of  aponeurofes,  which  extend  in  the  dire&ion  of  the  length  of 
the  fifh,  forming  fo  many  horizontal  ftrata,  parallel,  and  di- 
ftant  from  each  other  about  a  millimetre :  other  vertical  la¬ 
mina?,  of  the  fame  nature,  and  much  more  numerous,  inter- 
fe£t  them  almoft  at  right  angles  ;  which  produces  a  large 
profound  reticulation  compofed  of  numerous  cells  of  rhotn- 
boidal  planes.  The  interior  of  thefe  cells  is  filled  with  an 
unCtuous  fub fiance  of  a  gelatinous  appearance. 

The  eleCtric  batteries  are  divided  into  four  difiinCt  mafTes, 
two  of  which  are  large  and  two  fmall.  Hunter  gives  to  each 
pair  the  name  of  large  and  fmall  eieCtric  organs. 

The  large  organs  are  fituated  immediately  below  the  air- 
bladder  and  the  vertebral  mufcles.'  They  are  offuch  a  thick- 
nefs  that  they  form  alone  more  than  half  the  volume  of  the 
tail.  They  are  divided  by  a  broad  partition,  which  furni fries 
them  with  points,  to  which  they  are  firongly  attached.  They 
adhere  fuperiorlv  to  the  air-bladder,  and  to  the  mufcles  which 
accompany  it,  by  a  very  compaCf  cellular  tififue,  and  they  ter¬ 
minate  inferiorly  in  a  round  edge  towards  the  origin  of  the 
offeous  pieces  which  fupport  the  radii  of  the  fin  of  the  anus. 

The  fmall  organs  occupy  the  lower  region  of  the  tail. 
They  begin  and  end  nearly  at  the  fame  points  as  the  large 
organs ;  are  fituated  below  them,  and  on  each  fide  of  the  of- 
feous  fupporters  of  the  anal  fin :  their  general  form  is  that  of 
two  long  triangular  pyramids.  The  two  lateral  faces  of  thefe 
pyramids  are  covered  by  mufcular  fibres,  the  aggregate  of 
which  produces  the  different  motions  of  the  fin.  In  this  re- 
fpe£t  thefe  fmall  organs  differ  effentially  from  the  large  ones 
which  are  attached  immediately  to  the  fkin,  and  which,  hav¬ 
ing  a  more  intimate  connection  with  external  bodjes,  are  ca¬ 
pable  of  producing  more  energetic  effects. 

The  horizontal  laminae  of  the  fmall  organs,  in  d  ead  of  be¬ 
ing  parallel  throughout  their  whole  length,  are  undulated  at 
intervals.  Hunter  counted  24  in  a  large  organ,  and  14  in  a 
fmall  one.  The  laminae  which  interfeCt  the  latter  at  ria-ht 

O 

angles  are  far  more  numerous  :  they  are  fo  thin,  and  fo  near 
each  other,  that  24O  are  found  in  the  extent  of  9  inches. 

This  apparatus  of  eleCtric  organs  is  put  in  play  by  a  fy~ 
ftem  of  nerves  furni  Hied  by  the  fpinal  marrow,  and  diftributed 
with  admirable  mechanifm.  Above  the  vertebral  column  is 
found  a  large  nerve,  which  proceeds  in  a  ffraight  line  from  the 
cranium  to  the  extremity  of  the  tail  5  but  though  larger,  and 
nearer  the  vertebral  column,  in  the  gymnotus  eleCfricus  than 
in  other  fifiies  of  the  eel  kind,  it  gives  out  only  a  few  rami, 
which  proceed  to  the  eleCtric  organs.  On  the  other  hand, 
however,  there  iffues  from  each  vertebra  a  nerve,  which  not 
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only  distributes  branches  to  the  mufcles  of  the  tail,  but  fends 
fome  alfo  to  the  eledtric  organs.  The  different  rami  of  this 
nerve  creep  fir  ft  over  the  furfaces  of  thefe  organs,  and  Spread 
and  expand  in  their  alveoli.  It  is  thus  that  the  vertebral 
nerves,  by  means  of  this  deviation  from  their  ufual  route, 
and  of  an  augmentation  of  volume,  become  in  the  gymnotus 
eledtricus  fo  many  inftruments  capable  of  ftriking  with  death, 
or  at  lead  with  torpor,  all  thofe  animals  which  they  touch. 

The  eledtric  organ  of  this  fifti  being  placed  under  the  tail, 
and  in  a  part  which  confequently  is  removed  from  the  prin¬ 
cipal  fyftems  of  life,  it  was  difficult  to  conceive  what  were  the 
nerves  which  could  proceed  thither.  The  fimpleft  combina¬ 
tion  was  to  deduce  them  immediately  from  the  fpinal  marrow ; 
and  this,  indeed,  is  that  which  we  fee  realized  in  the  gym¬ 
notus  eledtricus. 

The  fimplicity  of  the  means  employed  by  nature  is  ob- 
ferved  in  a  manner  ftill  more  particular  in  the  filurus  elec- 
tricus.  This  fiffi  differs  almoft  as  much  from  the  gymnoti 
as  from  the  rays,  and  therefore  we  muft  expedt  a  quite  dif¬ 
ferent  organization. 

It  is,  indeed,  neither  on  the  fides  of  the  head,  as  in  the 
torpedo,  nor  below  the  tail,  as  in  the  fpecies  we  have  de~ 
fcribed,  that  the  eledtric  organ  of  the  filurus  eledtricus  is 
found.  It  is  extended  all  round  the  animal ;  it  exifts  im¬ 
mediately  below  the  fkin,  and  is  formed  by  a  confiderable 
collection  of  cellular  tiffue,  fo  thick  and  eompadt,  that  on  the 
firft  view  it  might  be  taken  for  a  ftratum  of  lard  :  but  when 
clofely  infpedted  it  is  obferved  that  this  organ  is  compofed 
of  real  tendinous  or  aponeurotic  fibres  interwoven  with  each 
other,  and  which  by  their  different  croffings  form  a  reticu¬ 
lation  the  tneffies  of  which  are  not  diftindlly  vifible  without 
the  help  of  a  magnifying  glafs.  The  fmall  cells  or  alveoli  of 
this  reticulation  are  filled  with  an  albumino-gelatinous  mat¬ 
ter.  They  are  prevented  from  communicating  in  the  infide 
by  a  very  ftrong  aponeurofis,  which  extends  over  the  whole 
eledtric  reticulation,  and  which  adheres  to  it  fo  clofely  that 
it  cannot  be  feparated  without  tearing  it.  This  aponeurofis 
in  other  refpedts  adheres  to  the  mufcles  only  by  a  thin  cel¬ 
lular  tiffue  of  little  confidence. 

The  nervous  fyftem,  which  completes  this  eledtric  organ, has 
no  more  relation  with  the  nervous  branches  which  we  exa¬ 
mined  in  the  torpedo  and  the  gymnotus  than  the  tubes  of 
the  latter  have  with  the  peculiar  covering  of  the  filurus  elec- 
tricus.  Thefe  nerves  proceed  from  the  brain;  they  are  the 
fame  as  thofe  which  my  friend  Cuvier  has  obferved  in  all 
fifties  to  proceed  under  the  lateral  line :  but  thefe  two  nerves 
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of  the  eighth  pair  in  the  filurus  ele&ricus  have  a  dire&ion  and 
volume  which  are  peculiar  to  that  fpecies  :  they  defcend,  ap¬ 
proaching  each  other  on  their  iflumg  from  the  cranium  to¬ 
wards  the  body  of  the  firft  vertebra,  which  they  traverfe. 
They  firft  introduce  themfelves  through  an  orifice  peculiar 
to  each  of  them,  and  then  ifTue  on  the  oppofite  fide  by  one 
aperture:  after  reafcending  they  fuddenly  feparate,  and  pro¬ 
ceed  under  each  of  the  lateral  lines.  They  are  then  found 
lodged  between  the  abdominal  mufcles  and  the  general  apo- 
neurofts  which  extends  over  the  eledtric  reticulation.  I11 
the  laft  place,  they  penetrate  beneath  the  fkin  by  means  of 
large  branches,  which  proceed  to  the  right  and  left  of  the 
principal  nerve.  Thefe  branches  are  in  number  12  or  13  on 
each  fide;  they  pierce  the  aponeurofis  which  lines  the  inte¬ 
rior  furface  of  the  reticular  tiffue,  penetrate  to  the  centre  of 
the  reticulation,  and  at  laft  expand  in  it. 

The  examination  of  the  three  eledfric  organs,  which  I  have 
compared  with  each  other,  neceffarily  conducts  us  to  fome 
interefting  refults  refpedting  the  kind  of  modification  which 
organs  common  to  all  fifhes  ought  to  undergo  to  develop  in 
fome  fpecies  eledfric  properties.  We  find,  ift,  That  the  part 
where  the  eledlric  batteries  are  lodged  is  a  matter  of  indiffe¬ 
rence,  as  they  are  diffufed.  all  around  the  filurus  eledtricus, 
collected  in  the  tail  of  the  gymnotus,  and  united  on  the  ficles 
of  the  head  in  the  torpedo.  2d,  That  no  branch  of  the  ner¬ 
vous  fyftem  is  particularly  fet  apart  for  thefe  organs,  fince  the 
nerves  diftributed  thither  are  all  different.  3d,  That  the  form 
of  the  cells  is  alfo  of  little  importance,  as  this  form  varies  in 
each  fpecies ;  but  in  other  refpedls  it  is  found  alfo  that  the 
eledlric  batteries,  which  on  the  firft  view  we  might  be  tempted 
to  believe  to  be  fo  different,  have  however  a  great  many  re¬ 
lations  with  each  other,  and  may  be  reduced  to  the  fame 
fyftem  of  organization.  This  will  appear  evident,  when  it  is 
confidered  that  the  eledlric  fifties  are  the  only  ones  in  which 
we  find  aponeurofes  fo  extenfive  and  fo  multiplied  in  their 
furfaces,  with  fo  confiderable  an  accumulation  of  gelatine  and 
albumen  in  the  cells  formed  by  thefe  aponeurofes,  and  ner¬ 
vous  rami  fo  large  and  of  fuch  a  length.  It  is  by  the  union, 
indeed,  of  thefe  fimple  inftruments  that  the  eledfric  organ  is 
conftituted;  and  in  this  ftate,  according  to  the  judicious  re¬ 
mark  of  my  colleague  Lacepede  *,  it  may  be  compared  to 
the  Leyden  flafk,  or  an  ele&ric  picture,  fince  it  is  alternately 
compofed  of  bodies  which  conduct  the  elecftric  fluid  (the 
yierves,  and  the  albumino-gelatinous  pulp  to  which  the  action 

*  Hijloire  Nature  lie  da  PoiJJbns ,  vol.  ii.  Defcription  of  the  Gymnotus 
dedlricus,  p.  166. 
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of  the  nerves  is  continued),  and  of  non-condudting  bodies, 
fuch  as  the  aponeurotic  laminae,  extended  through  this  mafs 
of  albumen  and  gelatine.  What  proves  that  it  is  on  the 
mechanical  arrangement  of  thefe  idio-eledlric  and  non-elec¬ 
tric  elements  that  the  properties  of  the  torpedo  depend,  is  the 
existence  of  the  fame  parts  in  other  rays,  though  thefe  fifties 
are  not  capable  of  producing  the  fame  effedls.  Thefe  parts, 
fimilar  in  regard  to  their  intimate  nature  and  texture,  are 
difpofed  in  a  manner  entirely  different.  The  nerve  of  the 
fifth  pair  in  the  rays  and  fquali  is  of  a  confiderable  vo¬ 
lume,  and  expands  in  a  medium  from  which  flows  a  great 
quantity  of  albumino-gelatinous  ferofity :  but  this  gelatine 
either  is  loft  on  the  outfide  by  tubes  which  open  without  the 
fkin,  or  is  accumulated  in  a  mafs  on  the  fides  of  the  bones  of 
the  nofe.  In  the  latter  cafe,  the  gelatine,  whatever  be  it§ 
quantity,  is  of  no  ufe  for  the  produdlion  of  eledlricity.  This, 
no  doubt,  mu  ft  be  afcribed  to  the  want  of  aponeurofes,  which 
divide  it  into  fmall  infulated  portions— in  the  fame  manner 
as  the  Leyden  ftafk,  or  the  eledlric  pidture,  would  fail  of  their 
effedt  if  deprived  of  the  glafs  laminae  interpofed  between  the 
metallic  coatings. 

The  eledlric  organ,  being  formed  of  nerves  and  aponeurotic 
laminae,  interlarded,  if  I  may  ufe  the  expreffion,  with  albu¬ 
men  and  gelatine,  we  ought  not  to  be  aftonifhed  at  meeting 
with  it  in  families  altogether  different.  All  animals  have 
nerves  which  are  loft  under  the  fkin;  all  thofe  immediately 
below  it  are  more  or  lefs  provided  with  cellular  tiffue :  all 
then  have,  in  fome  meafure,  the  rudiments  of  an  eledlric  or¬ 
gan.  If  we  now  fuppofe  that  nourilhing  veffels  depofit  al¬ 
bumen  and  gelatine  between  the  leaves  of  the  cellular  tiffue 
which  fixes  the  fkin  to  the  exterior  mufcles,  we  {hall  eafily 
form  an  idea  of  the  manner  in  which  this  depofition  may  give 
rife  to  the  exiftence  of  an  eledlric  organ.  All  this  may  take 
place  without  the  influence,  at  leaft  in  an  immediate  manner, 
of  the  other  organs  effential  to  life.  It  is  a  development 
which  takes  place  almoft  without  the  animal,  and  which  has 
no  adlion  but  on  the  fkin  and  parts  which  depend  on  it ;  and 
hence  the  reafon  why  fpecies  which  exhibit  alone  a  develop¬ 
ment  fo  extraordinary  belong,  however,  to  a  numerous  genus 
without  prefenting  any  linking  anomaly. 

I  have  thought  it  neceffary,  for  the  benefit  of  naturalifls 
who  apply  to  the  ftudy  of  natural  relations,  to  infill  on  this 
remark;  and  1  lhall  terminate  this  memoir  by  another,  which 
In  my  opinion  muff  prove  interefting  to  the  learned. 

I  have  reafon  to  believe  that  the  Arabs,  at  the  period  no 
doubt  when  they  cultivated  the  fciences  wfthffo  much  fuc- 
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cefs,  had  approached  nearly  to  the  theory  of  eleCtricity ;  it  is 
at  lead:  probable  that  they  referred  to  the  fame  caufe  the 
fulminating  effects  of  the  torpedo,  and  thofe,  much  more  ter¬ 
rible,  of  celeftial  electricity.  We  can  form  no  opinion  of 
their  knowledge  in  natural  hiftory  but  by  the  names  which 
they  have  given  to  mod  of  the  productions  of  nature.  Thefe 
names  have  been  preferved  without  alteration;  for  it  is  only 
to  the  aera  when  the  fciences  flouriftied  in  the  Eaft  that  we 
nnift  refer  the  rational  nomenclature  (till  employed  by  the 
rude  inhabitants  of  Egypt.  Every  animal  in  that  coun¬ 
try,  as  well  as  in  books  of  natural  hiftory,  has  two  names, 
that  of  the  genus  and  that  of  the  fpecies.  There  is  no  ex¬ 
ception  but  in  favour  of  the  torpedo  and  the  filurus  eleCtri- 
cus.  Every  thing  which  related  to  the  form  of  thefe  fifties 
has  been  negleCted,  and  nothing  has  been  attended  to  but 
their  aftonifhing  faculty  of  ftriking  with  torpor  all  the  fmall 
marine  and  frefti  water  fifties.  Though  very  different,  they 
have  been  diftinguifhed  by  the  fame  name;  and,  what  is  very- 
remarkable,  this  name,  rdad  or  raafcb ,  is  that  ufed  to  expref$ 
thunder.  In  giving  this  denomination  to  the  torpedo  and 
the  filurus  eleCtricus,  did  the  Arabs  think  of  referring  the 
phenomena  of  animal  eleCtricity  to  celeftial  eleCtricity? 

Explanation  of  the  Figures ,  Plate  III. 

Fig.  1.  the  torpedo  ( Rata  torpedo'). 

a,  eleCtric  organ  compofed  of  tubes. 

b ,  the  upper  fkin  turned  back  on  the  fide  to  ffiowthe  elec¬ 
tric  organ. 

Fig,  2.  the  red  ray  {Ra'ia  rubus). 

a,  a,  aponeurotic  tubes  which  communicate  on  the  outfide 
of  the  fkin  by  peculiar  orifices. 

b ,  the  fkin  of  the  flanks  turned  back  on  the  fide. 

71 }  nerve  of  the  fifth  pair. 

z,  focus  in  which  the  nerve  of  the  fifth  pair  expands,  and 
from  which  proceed,  in  a  radiated  form,  in  feveral  bundles, 
the  tubes  which  open  on  the  outfide  of  the  fkin. 

Fig.  3.  tranfve'rfe  feCtion  of  the  eleCtric  eel,  gymnotus  elec - 
tricus . 

g,g,  large  eleCtric  organs. 

pf,  fmall  eleCtric  organs. 

v,  air-bladder. 

771,  m,  m ,  in ,  longitudinal  mufcles. 

0,  vertebral  column. 

d,  fkin  feen  on  the  outfide. 

f,  anal  fin. 
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Fig.  4.  Silurus  ele&ricus. 

b ,  aponeurofis  which  extends  over  the  whole  of  the  ele&ric 
organ,  that  is  to  fay,  over  a  reticulation  of  tendinous  fibres 
comprehended  between  that  aponeurofis  and  the  fkin. 

/,  thicknefs  of  the  eledlric  organ. 

7z,  nerve  of  the  eighth  pair. 

I7i}  m ,  abdominal  mufcles. 


XXIII.  On  Indian  Dogs.  By  Dr.  Barton,  of  Philadelphia. 

[Concluded  from  p.  9.] 

It  is  highly  probable  that  the  Indian  dog  ftill  exifts,  in  a 
wild  ftate,  in  the  woods  of  many  parts  of  North  America. 
It  is  likely  that  when  feen  he  has  been  fometimes  miftaken 
for  the  wolf. 

A  very  intelligent  Indian  informed  me,  that  in  the  year 
1792,  when  travelling  towards  the  head  waters  of  the  river 
Miami,  which  empties  into  lake  Erie,  he  had  met  with 
wolves  which  barked  like  dogs,  though  in  other  refpedfs 
they  appeared  to  he  little  different  from  wolves.  Perhaps' 
future  refearches  will  fhow  that  thefe  were  the  real  Indian 
dogs  in  their  wild  ftate.  The  fubjedt  is  worthy  of  further 
inquiry.  If  the  Indian  dog  be  an  hybrid  animal,  we  ought 
to  fuppofe  that  he  is  lefs  common  in  the  woods  than  the  ani¬ 
mals  from  whom  he  is  fprung.  Hybrids  are,  in  general, 
more  rare  than  original  fpecies.  This  observation  applies 
both  to  the  animal  and  to  the  vegetable  world. 

The  late  Mr.  Peter  Kalm  informed  Mr.  John  Bartram  that 
the  dogs  which  he  faw  among  the  Indians  of  Canada  66  were 
juft  like  the  dogs  in  Sweden,  and  that  they  had  ears  fbarp- 
pointed,  and  ftanding  up  like  a  wolPs.  I  can  remember  per¬ 
fectly  well  (continues  Mr.  Bartram)  that  when  I  was  a  boy 
the  Indians  came  frequently  to  our  houfe.  Their  dogs  had 
ftiarp-pointed  upright  ears,  and  we  ufed  to  think  that  they 
were  of  the  wolf  breed.  Now,  whether  the  Indians  had  their 
dogs  from  the  Swedes,  who  fettled  in  Pennfylvania  long  before 
the  Englifh  fettled  there,  or  whether  the  Indian  dogs  were 
natives  of  North  America,  and  the  fame  kind  as  thofe  in  the 
north  of  Europe  and  Afia,  is  well  worth  inquiring 

The  fa£f  mentioned  by  Kalm,  and  the  hint  fuggefted  by 
Mr.  Bartram,  have  fometimes,  for  a  moment,  led  me  to  be¬ 
lieve  that  the  wolf-like  dog  of  the  northern  Indians  may 
have  been  received  from  the  Swedes,  who  formed  a  Fettle- 

4  A  letter  in  my  pofleffion,  dated  January  17,  1757,  from  Mr.  John 
Bartram  to  Mr,  George  Edwards, 
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ment  in  Pennfyl vania  early  in  the  17th  century.  But  a  little 
confideration  has  compelled  me  to  relinquifh  this  idea :  for  it 
is  certain  that  the  Indians  were  in  polfeflion  of  this  breed  of 
dogs  long  before  the  arrival  of  the  Swedes  in  America. 

We  have  already  feen  that  the  Spaniards  found  domefti- 
cated  dogs  amono;  the  Indians  of  Florida  before  the  middle 
of  the  16th  century,  aim  oft  one  hundred  years  earlier  than 
the  Swedifh  fettlement  in  Pennfylvania.  It  is  not,  indeed, 
certain  that  thefe  dogs  were  of  the  half- wolf  breed  ;  but  it 
is  probable  that  they  were.  In  the  year  1585  the  celebrated 
navigator  captain  John  Davis  obferved  dogs  a  with  pricked 
ears”  in  the  lands  about  Hudfon’s  Bay*.  It  is  highly  pro¬ 
bable  that  thefe  dogs  were  a  variety  of  the  half-wolf  breed  of 
the  Indians.  Captain  John  Smith,  w'ho  arrived  in  Virginia 
in  1607,  a  few  years  before  the  Swedifh  fettlement,  exprefsly 
mentions  the  affinity  of  the  Indian  dogs  in  that  country  to 
wolves.  I  might  eafily  adduce  other  inftances.  Thefe  are 
fufficient  for  my  purpofe.  They  evidently  (how  that  the  In¬ 
dian  dog  exifted  in  America  before  the  Swedes  planted  their 
firft  colony  in  Pennfylvania  :  confequently,  we  have  no  diffi¬ 
culty  in  anfwering  Mr.  Bartram’s  firft  queftion,  which  I  have 
ftated. 

Still,  however,  KalnTs  obfervation  is  interefting.  It  leads 
ns  to  fufpeft  that  the  dog  of  the  Indians  is  common  to  North 
America  and  to  the  northern  parts  of  Europe.  Neither  fhould 
this  circumftance,  in  whatever  light  we  may  view  the  original 
of  the  Indian  dog,  excite  our  lurprife.  If,  as  very  many  of 
the  traders  and  others  fuppofe,  this  dog  is  the  produce  of  the 
wolf  and  the  common  fox,  his  parents  exifted  in  the  old  as 
well  as  in  the  new  world.  He  may  have  been  formed  in 
America  by  the  union  of  thefe  two  animals  ;  or  he  may  have 
migrated  into  America  from  Europe  along  with  many  other 
animals,  which,  it  is  highly  probable,  owe  their  original  to 
that  portion  of  the  globe,  or  to  Afta.  For  that  America  has 
received  fome  of  its  animals  (befide  its  human  inhabitants) 
from  Afta  and  from  Europe,  I  have  very  little  doubt  f. 

I  conje&ure  it  will  be  found  that  the  dog  of  the  Green¬ 
landers,  mentioned  by  Crantz  %  and  other  writers,  is  only  a 
variety  of  the  Indian  *  dog.  And,  perhaps,  the  dogs  of  the 
JCalmuc  Tartars,  which  are  faid  to  have  a  great  refemblance 

*  Forfter.  A 

f  See  New  Views,  &c.  Preliminary  Difcourfe,  p.  101,  102. 

f  The  Hiftory  of  Greenland,  &c.  vol.  i.  p.  74.  Englifn  Tran  flat!  on, 
London  1767.  “  The  Greenlanders  (fays  this  author)  have  no  tame 

beafts  bur  dogs  of  a  middle  fize,  which  look  more  like  wolves  than  dogs. 
Moft  of  them  are  white,  yet  there  are  fome  with  thick  black  hair:  they 
don’t  bark,  but  growl  and  howl  fo  much  the  more.’’ 
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to  the  jackal,  or  fchakal,  will  alfo  prove  to  be  of  the  fame 
breed.  But  with  me  thefe  mud  remain,  for  fome  time,  mere 
eonjedlures.  For  I  am  incapable  of  giving  fuch  a  minute 
description  of  the  external  and  internal  appearance  of  the 
Indian  dog  as  would  enable  the  naturalids  of  Europe  to  de¬ 
cide  a  queftion  not  the  lead  curious  in  the  zoolojrvof  the  new 
world.  In  another  work  I  hope  to  be  able  to  give  a  much 
more  complete  account  of  this  animal  than  that  which  1  now 
communicate  to  the  public. 

I  have  laid  that  the  Indian  dog  is  a  much  more  favage  or 
unreclaimed  animal  than  the  common  dog  which  has  been 
introduced  into  America  from  Europe*.  This  circumftance 
lias  not  efcaped  the  notice  of  fome  preceding  writers.  But  I 
know  of  no  writer  who  has  deduced  from  it  fo  important  a 
conchifion  as  Mr.  Zimmermann  has  done.  This  trulv  learned 

j 

naturalift,  after  remarking  that  the  Europeans  who  have  vi- 
fited  America  have  confidered  the  Indian  dogs  merely  ag* 
lamed  wolves,  proceeds  to  deduce  the  conchifion,  that  nei¬ 
ther  America  itfelf,  nor  its  inhabitants,  are  fo  antient  as  the 
countries  or  the  people  of  other  parts  of  the  world  f . 

This  con  elution  proceeds  upon  the  notion,  fo  ingenioufly 
defended  by  Mr.  Zimmermann,  that  the  dog;  of  the  old  world 
is  merely  the  wolf  reduced  to  a  date  of  domedi cation,  and 
varied,  both  as  to  his  external  afpebt  and  as  to  his  effential 
qualities  or  manners,  by  the  influence  of  climate  and  other 
phyfical  caufes,  during  the  term  of  fome  thoufand  years  J. 
This  fubjebt  is  worthy  of  fome  of  our  attention.  I  regret, 
however,  that  in  this  place  I  can  only  touch  it  in  the  mod 
fuperficial  manner.  This  I  (ball  do  under  the  following  feven 
heads.  ,  - 

I.  I  may  obferve,  in  the  fir  ft  place,  that  it  is  by  no  means 
probable  that  the  wolf  is  the  foie  parent  or  original  dock 
from  whence  have  proceeded  all  the  numerous  varieties  of 
animals  which  go  under  the  general  appellation  of  dogs.  I 
think  it  much  more  probable  that  thefe  varieties  are  derived 
from  feveral  different  flocks  or  fources  befide  the  wolf;  fuch 
as  the  jackal,  the  hyaena,  different  kinds  of  foxes,  &c.  Sec. 
In  their  inquiries  into  the  genealogical  hiftorv  of  the  dog 
kind,  natural  ids,  by  aiming  at  fimpheity,  have  only  tended 
to  involve  the  fubjedt  in  confufion.  A  comparative  view  of 
the  internal  drudture  of  the  fuppofed  parents  of  the  dog  kind, 
and  the  dogs,  has  been  too  much  negledted.  Some  attention, 

*  Sec  page  7.  f  Specimen,  &c.  p.  91- 

t  The  whole  of  Mr.  Zimmermann’s  inquiry  into  the  origin,  &c.  of  the; 
dog  kind,  is  well  worthy  of  the  attention  of  the  naturalift.  See  Specimen, 
&c.  §  3.  p.  83 — 9S. 

however* 
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however,  has  been  paid  to  this  fuhjeft.  Eflenlial- differences 
between  the  ftru&ure  of  the  wolf  and  the  dogs  (I  mean  the 
common  dogs  of  the  old  world,  for  I  know  not  that  any  ana- 
tomift  has  hitherto  infpedted  the  ftru&ure  of  the  Indian  dog; 
of  America)  have  been  difcovered ;  differences  fo  eftentiai, 
that  I  think  they  forbid  the  idea  that  the  wolf  and  the  dog 
are  one  and  the  fame  fpecies.  I  do  not,  however,  deny  that 
the  pure  unmixed  wolf  has,  in  fome  countries,  been  reduced 
to  the  domeftic  date  of  the  dog.  But  I  think  it  more  pro¬ 
bable,  that  even  thole  dogs,  which  are  moft  nearly  allied  to 
the  wolf,  are  hybrids,  begotten  between  this  animal  and  fome 
other  fpecies  of  the  genus. 

II.  From  their  agreement  in  internal  ftruFture,  it  is  much 
more  probable  that  the  jackal  or  fchakal  (the  canis  aureus)  is 
one  of  the  principal  original  docks  of  the  dogs  of  the  old 
world.  Profedor  Gueldendaedt  has  remarked,  that  the  caecum 
of  the  jackal  <c  entirely  agrees  in  form  with  that  of  a  dog, 
and  differs  from  that  of  the  wolf  and  fox.”  I  may  add 
(fays  Mr.  Pennant,  whole  words  I  have  been  ufing),  that 
there  is  the  fame  agreement  in  the  teeth  with  thofe  of  a  dog, 
and  the  fame  variation  in  them  from  thofe  of  the  two  other 
animals  Moreover,  in  his  manners  the  common  dog  is 
much  more  allied  to  the  jackal  than  lie  is  to  the  wolf,  or  to 
any  other  animal  with  which  we  are  acquainted.  If  then 
this  animal,  and  not  the  wolf,  be  the  principal  parent  of  the 
dog  kind,  the  fpeculations  of  Mr.  Zimmermann  ought  to 
have  little  weight  in  edablidiing  the  pofition,  that  the  con¬ 
tinents  of  America  are  a  new  creation,  and  their  inhabitants 
new  poffeffors  of  the  foil.  For,  I  think  the  form  of  the  In¬ 
dian  dog  is  very  confiderably  remote  from  that  of  the  jackal, 
which  is  not  known  to  exid  in  any  part  of  America. 

III.  In  order  completely  to  edablidi  his  opinion  Mr.  Zim¬ 
mermann  diould  have  proved  that  the  dog  is  certainly  derived 
from  the  wolf.  I  have  juft  endeavoured  to  render  it  probable 
that  the  wolf  is  not  the  parent  of  the  dogs  of  the  old  world  ; 
and  I  formerlyf  gave  fome  realons  for  believing  that  the  Indian 
dog  of  America,  notwithftanding  the  conjectures  of  Lawfon, 
and  other  writers,  is  not  the  pure  unmixed  wolf,  but  an  hy¬ 
brid,  begotten  between  this  and  fome  other  animal. 

IV.  But  in  the  old  world  there  are  dogs  not  perhaps 
more  completely  domefticated,  or,  in  other  words,  not  more 
thoroughly  deprived  of  their  favage  afpebt  and  manners,  than 
are  the  dogs  of  North  America.  Such  are  the  dogs  of  the 
Kalmuck  lartars.  And  who  that  attentively  confiders  the 

*  Hjftory  of  Quadrupeds,  vol.  i.  p.  z6z .  f  See  p.  p. 
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hiftory  of  the  country  in  which  the  Kalmucks  reticle  will  be¬ 
lieve  that  that  country  is  a  new  creation  ?  Who  will  venture 
to  conjecture  that  the  Kalmucks  themfelves  are  a  new  people? 
Moreover,  Kalin's  obfervation  would  lead  us  to  believe  that 
the  Indian  dogs  are  the  kune  (and  of  courfe  not  more  favage) 
as  fonie  of  the  dogs  in  the  north  of  Europe. 

V.  Some  animals  are  very  eafily  brought  into  the  domef- 
ticated  date.  Others  are  doniedicated  with  great  difficulty. 
Perhaps  there  are  fome  incapable  of  domeftication.  If  the 
Indian  dog  be  the  offspring  of  the  wolf  and  the  fox,  or  any 
other  animal,  we  ought  not,  perhaps,  to  wonder  that  he  is  dill 
more  an  animal  JylveJire  than  the  generality  of  the  dogs  of 
the  old  world;  for  both  the  wolf  and  the  fox  are  with  diffi¬ 
culty  tamed.  In  this  inquiry  we  ought  alio  to  remember  that 
the  matter  of  the  Indian  dog  is  a  favage.  It  may  readily  he 
conceived  that  this  circumftance  will  influence  the  genius  of 
our  animal.  Living  in  the  woods,  and  too  frequently  badly 
treated  by  his  m  after,  the  dog  mud  often  leave  the  huts  of 
the  Indians,  and,  perhaps,  imbibe  from  his  parents,  in  the 
woods,  a  new  tinClure  of  their  afpe£t  and  their  manners. 
Even  in  our  cultivated  towns,  how  much  do  the  manners  of 
the  dogs  feem  to  depend  upon  the  calling  of  their  maders ! 
It  is  a  fa 61,  that  the  dogs  of  our  frontier  fettlers  have  a  much 
more  favage  afpeel  than  the  dogs  (the  fame  variety)  in  the 
villages  and  populous  towns. 

VI.  In  America  there  were  found  fome  kinds  of  dogs 
which  were  not  lefs  doniedicated  than  the  dogs  of  the  old 
World.  Such  were  the  alco  and  the  i tzcu  1  n tepo tzo tli,  of  which 
I  have  already  given  fome  account.  I  think  it  very  impro¬ 
bable  that  thefe  two  fpecies  or  varieties  were  derived  from  the 
wolf.  Nor  is  it  certain  that  they  were  not  a  fpecies  of  canis 
effentially  didincl  from  thofe  of  the  old  world.  In  whatever 
light  we  view  them,  they  feem  to  oppofe  an  objedlion  to  Mr. 
Zimmermann’s  notion  concerning  the  recent  creation  of 
America,  and  the  recent  population  of  this  great  portion  of 
the  globe.  Could  it  be  proved  that  the  alco  and  the  itzcu- 
intepotzotli  have  fprung  from  the  wolf,  it  would  be  natural  to 
infer  that  an  immenfe  period  of  time  had  elapfed  before  thefe 
animals  could  have  been  brought  into  the  mild,  doniedicated 
Hate  in  which  the  difcoverers  of  America  found  them. 

VII.  and  badly.  This  is  not  the  place  to  inquire  into  the 
period  of  the  population  of  America.  I  have  touched  upon 
this  quedion  in  another  work  *,  and  (hall  examine  it  more 
fully  in  a  work  in  which  I  have  long  been  engaged.  Here* 

*  New  Views,  See.  Preliminary  Difcourfe,  p.  :o| — ion. 
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laowever,  I  may  obferve,  that  many  circumdances  forbid  the 
idea  that  America  is  a  new  creation,  recently  emerged  from 
the  influence  of  the  ocean.  And  circumflances,  impredive 
in  their  nature,  render  it  extremely  probable  that  many  of 
the  nations  of  America  have  refided  in  this  portion  of  the 
world  for  fome  thoufand  years.  Trying  them  by  their  lan¬ 
guages,  the  Americans  will  appear  to  be  children  of  the  ear- 
lied:  human  families  of  which  hi  dory  or  the  traditions  of 
mankind  have  preferved  any  memorials. 

Among  the  almoft  innumerable  charges  which  have  been 
brought  again (l  the  Indian  inhabitants  of  America,  there  is 
one  which  it  becomes  the  hiftorian  of  Indian  dogs  to  take 
fome  notice  of.  The  Indians  are  accufed  of  great  leverity  or 
cruelty  in  the  treatment  of  their  dogs.  Mr.  Lawfon  fays  the 
favages  are  the  “  word  dog-maders  in  the  world,  fo  that  it 
is  an  infallible  cure  for  fore  eyes  ever  to  fee  an  Indian’s  dog 
fat  I  have  already  made  mention  of  this  refpedtable  tra¬ 
veller’s  notion  of  the  procefs  by  which  he  fuppoled  wolves  are 
turned  into  dogs  t.  The  faithful  father  Charlevoix  fays,  the 
Indians  feed  their  dogs  “but  poorly,  and  never  fondle 
themf.”  Carver,  ubo  fo  frequently  borrows  from  Charle¬ 
voix,  fays  nearly  the  fame  thing  §.  It  is  even  faid,  that, 
owing  to  their  fcanty  allowance  of  food,  the  Indian  dogs  are 
often  fo  weak,  that  they  are  obliged  to  lean  againfl  a  tree,  or 
fome  other  prop,  whild  they  bark. 

It  is  well  known  how  much  ingenuity,  eloquence,  and  fci- 
ence,  have,  within  the  lad  fifty  years,  been  employed  to  re- 
prefent  the  Americans  as  the  degenerated,  or  imperfe&ly  or¬ 
ganized,  children  of  the  earth.  To  complete  the  large  vo¬ 
lume  of  calumny  againd  thefe  poor  people,  even  the  manner 
in  which  they  treat  their  dogs  is  not  differed  to  pals  unnoticed 
by  the  hidorians  of  the  new  world.  “  Prior  to  their  inter- 
courfe  with  the  people  of  Europe,”  fays  the  eloquent  Dr. 
Robertfon,  “  the  North  Americans  had  fome  |j  tame  dogs, 
which  accompanied  them  in  their  hunting  excurfions,  and 
ferved  them  with  all  the  ardour  and  fidelity 5f  peculiar  to  the 
fpecies.  But,  indead  of  that  fond  attachment  which  the 
hunter  naturally  feels  towards  thofe  ufeful  companions  of  his 

*  A  New  Voyage,  &•  c.  p.  38.  f  See  p.  7. 

X  A  Voyage  to  North  America,  &c.  voL  i.  p.  79. 

§  Travels,  &c.  p.  416. 

jj  They  had  many  tame  dogs.  The  liberality  with  which  the  Indians 
fupplied  Soto’s  men,  and  the  facility  with  which  tge  men  lupplied  them- 
feives  with  dogs,  leave  us  no  room  to  doubt  that  tame  dogs  abounded  in 
Florida. 

^  Their  fidelity  has  been  called  in  quefi'cn.  See  v.  7, 
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toils,  they  requite  their  fervices  with  negledi,  feldom  feed  and 
never  carefs  them  *” 

It  would,  I  believe,  be  a  much  eafier  talk  to  prove  that 
Dr.  Robertfon  was  unqualified  to  write  the  hiftory  of  Ame¬ 
rica;  to  prove  that  the  Indian  Americans  are  not  the  infe¬ 
riors  of  the  people  of  the  old  world  in  the  meafure  of  their 
intellectual  endowments;  and  to  {how  that  more  than  one- 
half  of  the  charges  which  have  been  brought  againft  thefe 
people  are  charges  refulting  from  ignorance  or  from  fyftem- 
atic  zeal,  than  to  prove  that  the  Indians  are  peculiarly  en¬ 
titled  to  the  character  of  kind  and  tender  dog-mafters.  After 
fome  attention  to  this  fubjeCt,  I  mult  candidly  confefs  that  I 
poffefs  not  materials  for  a  fatisfying  defence  of  the  Indian. 
The  charges  which  have  been  brought  againft  him  by  the 
writers  whom  I  have  mentioned  will  be  conviCtive.  But 
why*  in  this  inquiry,  if  the  hiftorian  will  condefcend  to 
mention  the  faCt,  and  to  interweave  it  with  his  eloquence, 
fhould  he  forget  the  hardfhips  of  the  favage  life  ?  Where  the 
tnafter  labours  under  a  fcarcity  of  food,  his  fervants,  the  ani¬ 
mals  which  depend  upon  him  for  their  fubftftence,  muft  fhare 
in  the  hardfhips  and  the  evils  of  his  ftate.  The  miferable 
condition  of  the  Indian  do<rs  is  a  neceffary  refult  of  the  mi- 
ferable  condition  of  the  Indians  themfelves.  This  is  certain; 
though  the  Indians  tell  us  that  they  keep  their  dogs  poor  that 
they  may  be  light  and  nimble,  and  therefore  the  better  fitted 
for  the  purpofes  of  hunting. 

Dr.  Robertfon,  however,  might  have  found,  in  the  writings 
of  fofne  of  the  authors  whom  he  has  repeatedly  quoted,  men¬ 
tion  made  of  the  tendernefs  which  the  Indians  manifefted  to¬ 
wards  their  dogs  in  fome  parts  of  America.  The  following 
paftage  in  Acolta  fhould  not  have  efcaped  the  hiftorian’s  no¬ 
tice.  Speaking  of  the  alco ,  the  learned  jefuit  fays  :  “The 
Indians  doe  fo  love  thefe  little  dogges  that  they  will  fpare 
their  meate  to  feede  them,  fo  as  when  they  travell  in  the 
countvie  they  carrie  them  with  them  upon  their  {boulders  or 
in  their  bofomes,  and  when  they  are  ficke  they  keepe  them 
with  them,  without  any  ufc,  but  only  for  company 
Hence  it  appears,  that  of  one  fpecies  or  variety  of  their 
dogs,  the  Indians,  in  fome  parts  of  the  new  world,  were  pe¬ 
culiarly  careful,  and  even  folicitoufly  tender. 

The  Wunaumeeh  Indians  call  the  dog  allum ,  al-loom , 
mo-e-kan-neh ,  and  m?-kan-ne :  the  Monlees,  al-lum :  the 
Mahicans,  dee-a-oo ,  de^a-ooi  and  an-nun-neen- dee- a-oo  :  the 
Chippewas,  a-lim ,  anu-mofch  :  the  Mellilaugers,  an-nee - 


* 
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ffiwjb !  the  Qttawas,  an-nee-mw-kmi-ch’e :  the  Indians  of 
Penoblcot  and  St.  John’s,  allomoofe :  the  Natics,  utium:  the 
Narraganfets,  alum :  the  Mi  amis,  aid -la- mo :  the  Wiahta- 
xiah lemah  ?  the  Pottawatameh,  mi-ne-moo/h  :  the  Shaw¬ 
nee  s,  wifli ,  wee-feh :  the  Kafkalkias,  femoujo  :  the  Nanti- 
cokes,  ahum ,  and  ihnwallum  :  the  Mohawks,  abgarijoo  f  cr- 
har?  the  Cochnewagoes,  er-har :  the  Oneidas,  er-har,  ale- 
haul ,  ale-hall:  the  On  on  dagos,  tf chief  ha: ■  the  Cayuga  a,  Jb~ 
<waus :  the  Senecas,  chee-aah ,  and  che-eh  :  the  Tufcaroras, 
cheeth ,  chectht :  the  Wvandots,  nee-a-nooh  :  the  Sioux,  jhiin- 
gau ,  chonga,  Jhun-guJh  :  the  Ofages,  fhong-eh':  the  Chee- 
rake,  keera ,  keethlah ,  heethlegth :  the  Creeks,  ee-fa\  e-fa,  ef- 
fa:  the  Chtkkafah,  o-phe ,  oo-phe :  the  Choktah,  o-phe:  the 
Katahba,  taunt-fee ,  taunfee ,  tafe  :  the  Woccons,  tauh-  he ; 
the  Natchez,  worfe:  the  Mexicans,  chichi :  the  Poconchi, 
tfi:  and  the  Chilefe,  tew  a. 

If  the  affinity  between  the  W unaumeeh  words,  mo-e-kan- 
neh ,  me-kan-ne,  and  the  Latin  cauls ,  the  Italian  cane ,  the 
Neapolitan  cane ,  be  not  accidental,  and  who,  attentively  con- 
fidering  the  very  many  affinities  that  fubfift  between  the  lan¬ 
guages  of  the  old  and  new  world,  will  imagine  that  it  is  acci¬ 
dental?),  we  have  probably  arrived  at  the  knowledge  of  the 
real  meaning  of  the  Latin  word  canis.  Mekanne ,  in  the  lan¬ 
guage  of  the  Delawares,  fignifies  66  the  barking  bea£L’T  It 
appears  from  Dr.  Pallas’s  great  work  ( locabtdaria  Compara - 
tiva)  that  certain  tribes  of  Semoyads  call  a  dog  kanang^  ka- 
naki  and  konak)  and  that  the  Karaffini  call  it  k annul. 

. . . .  — -V  -■  -  -•  — - r—- 

XXIV.  A  Jhort  Account  of  the  Improvement  in  Circular  Ar* 
chiteclure  made  by  Colonel  T a t  ham. 

OR  this  invention,  which  appears  to  be  ingenious,  and 
applicable  to  many  important  ufes,  a  patent  has  been  taken 
out  by  Meffrs.  John  Scott,  James  Ci  arid  on,  William  La¬ 
tham,  and  Samuel  Mellifh.  The  invention  eon  lifts  in  the 
form  given  to  the  bricks  or  ftones  to  be  employed  in  circular 
buildings,  which  is  Inch  as  to  make  them  lock,  as  it  were* 
into  each  other,  and  that  fo  effectually  as  to  preclude  the  pof- 
fibftity  of  their  parting  joint  by  any  accident  whatever  when 
laid  down  properly. 

Two  of  the  vertical  Tides  of  each  piece  employed  in  fuch  cir¬ 
cular  ftrufitures  anfwer  to  two  radii  from  a  common  centre ; 
a  circle  from  the  fame  centre  forms  the  third  vertical  Hide; 
and  the  fourth  fide  is  formed  bv  another  circle  of  a  radius  as 
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much  fhorter  than  the  laft,  whatever  that  may  be,  as  the 
thicknefs  intended  for  the  wall  :  they  are,  in  faCt,  wedge- 
formed."  This  is  fo  precifely  the  cafe,  that  where  the  pieces 
(to  which  the  patentees  have  given  the  name  of  Tatham’s 
chimps)  are  intended  to  form  folid  pillars,  or  the  like,  they 
exhibit  only  the  three  firft-mentioned  vertical  Tides. 

The  horizontal,  or  under  and  upper  Tides  of  the  clumps, 
have  a  kind  of  Thouldering  or  protruding  part,  and  a  corre- 
fponding  hollow  or  deprefted  part  to  fit  the  fimilar  parts  of 
the  next  courfe,  and  thefe  are  at  the  fame  time  fo  adjufted 
that  each  courfe  will  break  joint  with  the  one  before  laid; 
that  is,  the  vertical  joinings  of  every  row  fall  on  the  middle 
of  the  clumps  which  form  the  one  below  and  the  one  above  it. 

The  form  given  to  the  (houlderings  or  joggelings  is  fo  in- 
jrenioully  contrived,  that,  were  a  cylinder  formed  of  thefe 
dumps,  with  the  two  extreme  circles  tied  together  by  means 
of  1  on i/ bolts  pa  fling  up  the  centre,  fecured  by  ferews  or  other 
fallenmo-s,  it  might  be  laid  upon  its  fide  and  employed  as  a 
garden  roller,  without  the  poflibility  of  any  one  of  the  clumps 
falling  out  of  its  place. 

It  i&eafy  to  fee  that  this  contrivance  is  applicable  to  a  va¬ 
riety  of  purpofes  :  as,  . 

i ft,  In  rural  archite&ure,  &c.  For  example,  in  cottages, 
country  houfes,  villas,  circular  barns ;  granaries,  fecure  from 
rats  mice  and  other  vermin ;  feeding  houfes,  cattle  fheds, 
funimer  houfes,  caftles,  towers,  turrets,  battlements,  pali'- 
fadoe  work,  door  fteps,  ftair-cafes  (fecure. from  fire),  plea- 
fure  houfes  on  eminences  and  near  the  fea,  bathing  houfes, 

&c. 

2*dly,  In  folid  work;  as  columns,  colonnades,  agricultural 
rollers/  rollers  for  roads,  garden  rollers,  fione  or  brick  piers 

in  water  works,  &c.  •  c 

odly,  To  hydraulic  and  fubterraneous  architecture,  tor 

fewers, 5  culverts,  tunnels,  conduits;  cylinders  in  bridge 
work,  thereby  giving  ftrength,  cheapnels,  waterway,  and 
lightnefs,  to  the  ftruCture ;  mills,  refervoirs,  communica¬ 
tions,  wells,  cefspools,  and  the  like. 

4thly,  In  marine  architeaure,  to  dock  work,  bafins,  har¬ 
bours,  piers,  jetties,  light-houfes.  *  . 

cthly,  In  military  architecture,  to  magazines,  .  block- 
houfes,  redoubts,  covert  ways,  lines  ot  communication, 
watch  towers,  &c. 

6thly,  In  architecture  applying  to  warehoules  and  manu¬ 
factures  ;  for  example,  circular  windows  and  other  apertures 
admitting  light  and  air,  brewers’  vaults,  boilers,  8cc.  &c. 

7thly,°'Church  architecture;  for  example,  circular  cha- 
•*'  J  pels, 
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pels,  fiieeples,  columns  to  fupport  ponderous  roofs,  the  hol¬ 
low  ones  with  flair-cafes  when  wanted,  niches,  cells,  cloif- 
ters,  vaults,  &c. 

Explanation. 

Fig.  i.  a  is  a  fingle  clump,  having  its  male  point  inwards 
on  the  fide  in  view ;  l  is  one  with  the  female  point  inwards 
on  the  reverie  of  the  fame  clump. 

Fig.  2.  a ,  one  with  the  male  point  outwards  ;  h ,  one  with  the 
female  point  outwards.  Each  of  thefe  figures,  i  and  2,  re- 
prefent  different  kinds  of  clumps,  which  being  laid,  one  kind 
at  a  time,  in  a  circular  form,  with  the  fame  fides  uppermoff, 
will  make  one  courfe  :  fee  fig.  5.  for  an  example  of  one  courfe 
of  clumps,  fig.  1,  a.  Then  add  one  courfe  of  fig.  2,  fitted  in 
male  and  female  (or  joggled)  ;  and  fo  on  alternate  circles, 
fig.  1  and  fig.  2,  to  the  end  of  the  length  defigned,  termi¬ 
nating  the  fame  with  a  calf  iron  plate.  Haunch  piece,  or  key 
clump,  with  two  male  fides  fo  as  to  admit  of  taking  down 
for  repairs,  &c.  This  method  will  form  a  broken  joint,  fuch 
as  the  one  exhibited  in  perfpe£tive  view  fig.  9. 

Fig.  3.  is  an  elongated  clump  for  forming  folid  columns, 
colonnades,  &c.;  a  having  its  male  point  inwards,  and  b  hav¬ 
ing  its  female  point  inwards. 

Fig,  4.  a  clump  elongated  as  in  fig.  3.  a  fhows  the  view 
with  the  male  point  outwards  :  b  the  reverfe  of  the  fame 
clump,  with  the  female  point  outwards,  Thefe  clumps  are 
to  be  laid  into  each  other  in  the  fame  manner  as  fig.  1  and  2, 
to  form  a  column  of  folid  work,  of  which  a  fedlion  is  rep  re-' 
fented  in  fig.  8.-  If  it  -is  intended  to  con  fir  it  6f  a  circular  ftair- 
cafe  with  dome-light,  &c.  on  this  principle,  one  or  more 
clumps  in  each  courfe  of  work  (be  the  fame  of  brick,  earth, 
ftone,  or  other  material,  according  to  the  defign  and  extent,) 
mull  be  of  the  long  kind,  to  form  th Q-'ffip  of  the  fiairs ;  all 
the  reft  of  fhort  clumps,  fig.  1  and  2,  to  admit  light  and  ac- 
c^fs  through  the  aperture  of  a  fpiral  afcent. 

Fig.  5.  a ,  a,  fhows  the  pofition  of  clumps  fig.  1,  ac¬ 
cording  to  the  mode  of  laying  them,  with  the  male  point  in¬ 
wards  :  b ,  b ,  b ,  (hows  the  reverie  of  the  fame  clump  with  the 
female  point  inward.  The  bottom  circle  in  this  and  the  next 
figure  fhows  merely  the  pofition  which  a  continuation  of  the 
clumps  would  take. 

Fig.  6,  clumps  with  blank  fides  uppermoft  :  thefe  are 
merely  for  laying  the  firft  courfe  on  the  ground,  or,  in  fome 
inftances,  for  faving  the  expenfe  of  a  caft  iron  rim  next  the 
Haunch  of  a  branch  piece.  Their  reverfe  mull  be  always  in¬ 
dented,  or  joggled,  to  fit  the  next  courfe  of  clumps.  If  it  is 
-  Vol,  XV.  i>3o.  38.  L  required 
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required  to  form  a  flufh  edge,  fuch  as  the  cheek  of  a  window 
or  door,  it  can  be  done  by  cutting  down  the  clumps  into  halt 
clumps,  as  reprefented  by  the  dotted  line  X, X,  fig.  9.  Ra- 
viels,  rabbits,  grooves,  8cc.,  and  returns  of  corners,  elliptics, 
&c.  mult  be  fpecifically  moulded  on  the  fame  principle  ;  or 
girders,  ties*  &c.*  may  fecure  any  variation  by  means  of  futt- 
able  call  iron  clamps,  modified  according  to  the  particular 
contingency. 

Fig.  7.  a  fe&ion  of  a  well  or  pipe,  &c.  the  furface  of  the 
circle  in  view  being  put  together  with  clumps  fig.  2,  the 
male  fide  a  pointing  outwards. 

Fig.  8.  fhows  the  plan  of  a  folid  column  formed  of  elon¬ 
gated  clumps  of  the  kind  a ,  fig.  4,  the  male  points  outwards 
being  in  view.  As  this  fame  modification  contracts  the  circle 
to  aTmaller  column,  in  that  cafe  fewer  pieces  will  be  required. 

Fig.  9.  is  a  perfpective  view,  (bowing  a  legmen t  of  the  work 
(part  of  a  circle)  formed  out  of  fix  clumps  laid  in  their  order 
from  figures  1  and  2,  the  bottom  courfe  having  a  blank  fide 
as  defcribed  fig.  6. 

Fig.  'io.  part  of  a  clump  main  pipe,  (bowing  the  manner  of 
(launching  in  a  call  iron  branch  piece  in  order  to  join  the 
fame  to  a  branch  main.  This  can  be  performed  with  the 
help  of  an  iron  rim  (joggled)  as  reprefented  in  fig.  11  ;  or  it 
can  be  fitted  to  blank  fides  next  the  (launch,  and  the  oppofite 
end  of  the  bolt  can  be  counter-funk  into  perforated  clumps, 
having  the  prominent  ends  fitted  with  a  male  and  female 
icrew,  in  order  to  hide  the  (launch  piece  in  or  out  as  occafion 
demands. 

Fig.  11,  a  caft  iron  rim  indented  or  joggled  to  fit  a  courfe 
of  clumps  as  reprefented  on  the  furface  in  view,  in  order  to 
admit  the  (launch  to  (lip  in  and  out  as  required  on  its  fmooth 
furface. 

Fig.  12.  a  plain  caft  iron  (launch  for  joining  a  clump  main 
in  fuitable  lengths  to  be  occafionally  taken  down :  they  may 
alfo  be  laid  in  lengths  by  means  of  a  key  clump,  having  two 
male  fides  to  have  the  joints  banded  with  a  hoop. 

Fig.  13.  (hows  the  mode  of  fitting  the  prominent  point  of 
the  flaunch  bolt  by  means  of  a  maie*  and  female  ferew,  fo 
that  the  flaunch  piece  may  be  (1  ided  into  or  out  of  its  birth 
at  option,  without  hanging  on  the  (launch  plate  or  joins. 
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XXV.  On  the  Freezing  Point  of  Tin ,  and  the  Boiling  Point 
.  Of  Mercury ;  with  a  Dejcnphon  of  a  Self-regijlering  Ther¬ 
mometer  invented  by  M /.James  Crichton,  of  Glaf- 
gow 

Some  time  ago,  having  made  fome  high  ranged  thermo¬ 
meters,  I  w illied  to  try  their  correfpondence  at  high  tempe¬ 
ratures,  .  I  procured  for  this  purpofe  if  pound  of  the  beft 
e hayed  tin  (block),  and,  after  fufpending  two  thermometers 
upon  a  Aiding  fupport,  I  melted  the  tin  in  a  heat  of  from  20° 
to  30°  above  the  melting  point :  I  then  lowered  my  thermo¬ 
meters  down  into  the  metal,  and  obferved  the  mercury  to  fink 
gradually  in  both  till  it  arrived  at  442°;  then  it  injiantly  funk 
t0  439°?  and  as  inftantaneoufly  rofe  to  4420.  At  this  tem¬ 
perature  the  mercury  remained  perfe&ly  ftationary  for  five 
minutes,  at  which  time  the  metal  became  folid  to  the  centre 
of  the  crucible.  After  obferving  this  fad,  which  to  me  was 
new,  I  waited  upon  Dr.  Mickleham,  and  requefted  that  he 
would  be  prefent  when  I  fhould  repeat  the  experiment,  to 
affifi  me  in  difcovering  the  fallacy,  if  there  was  any.  We 
then  procured,  from  another  work,  the  fame  quantity  of  tin 
as  before,  and  repeated  the  experiment  feveral  times  with  the 
fame  relult. 

Another  accurate  ftandard  point,  that  of  4420,  for  adjur¬ 
ing  thermometers,  has  thus  been  ascertained ;  a  circumftance 
which,  judging  by  the  ufe  it  will  be  of  to  myfelf  in  conflrud- 
ing  high  ranged  thermometers,  I  think  too  important  to  be 
withheld  from  chemifts  and  others  who  may  wifti  to  avail 
themfelves  of  it. 

Before  I  quit  the  fubjed  of  mercurial  thermometers  I  beg 
to  date  another  fad  which  may  alfo  be  of  ufe  to  the  philofo- 
phical  world.  Quickfilver  does  not  boil  at  6oo°,  but  at 
at  the  lowed.  The  precife  point  I  have  not  yet  found  leifure 
enough  to  afcertain. 

I  (hall  now  defcribe  a  regifiering  thermometer  fit  for  me¬ 
teorological  purpofes,  which  I  have  lately  invented  and  con- 
ftruded,  and  which  fome  of  my  friends  have  requefted  me  to 
make  public.  Its  adion  depends  on  the  different  degrees  of 
expansibility  of  different  metals  when  expofed  to  a  change  of 
temperature.  (See  Plate  III.) 

The  length  of  the  inftrument  is  about  13  inches.  Fig.  1. 
reprefents  a  front  view  of  it,  and  fig.  %.  a  fide  view  :  the  let- 

*  Communicated  by  the  Author. 
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te rs  of  reference  are  the  fame  in  both,  where  they  can  be  ap¬ 
plied. 

The  bar  A,  of  which  the  fide  BC  is  of  iron,  and  the  other 
DE  of  zinc,  is  about  one  inch  broad,  a  quarter  of  an  inch 
thick,  and  eight  inches  in  length.  It  is  firmly  fixed,  at  the 
lower  extremity  I,  to  a  board  a3h3c9d,  made  of  mahogany. 

On  the  application  of  heat,  this  bar,  by  the  fuperior  ex- 
panfion  of  the  zinc,  is  inclined  at  the  top  towards  B.  In  the 
upper  end  of  the  bar  there  is  a  pm  (feen  at  A,  fig.  3.)  which 
goes  into  the  fork-like  opening  L  of  the  index  LM  (fig.  1.)* * 
and  carries  the  {hort  end  of  this  index  along  with  it;  confe- 
quently  the  long  end  is  carried  along  the  fcale  from  o°  to¬ 
wards  100°. 

Wh  en  the  inftrument  is  expofecl  to  a  lower  temperature, 
the  movement  is  exactly  the  reverfe  of  what  I  have  been  de~ 
fcribing. 

Beneath  the  index  LM  are  two  others  on  the  fame  axis  G, 
one  of  which  can  be  carried  towards  the  right,  and  the  other 
towards  the  left,  by  means  of  a  pin  which  goes  through  the 
fird-mentioned  index  at  H.  By  this  means,  the  greatefl  and 
lowed  degree  of  temperature  that  occurs  from  the  time  the 
thermometer  is  fet  or  adjufted  till  it  be  again  confulted,  is 
accurately  marked. 

In  adjufling  the  thermometer  for  obfervation,  all  that  is 
neceffary  is  to  bring  the  two  fmall  indexes  immediately  be¬ 
low  the  broad  one.  As  the  lad-mentioned  one  is  moved 
backwards  or  forwards  by  variations  of  temperature,  it  carries 
one  or  other  of  the  fmall  ones  along  with  it,  by  means  of  the 
pin  H,  leaving  one  of  them  at  the  highed  and  the  other  at 
the  lowed  degree  that  may  have  occurred  from  the  lad  time 
of  adjudment. 

The  face  of  the  upper  part  of  tire  indrument  is  covered  with 
a  glafs  door,  the  hinges  of  which  are  at  N  and  O. 

The  greated  range  of  any  thermometers  of  this  kind  which 
I  Have  yet  made,  is  from  lo°  below  to  ioo°  above  o°.  This 
indrument  proves  very  accurate  in  its  indications. 


XXVI.  Memoir  on  the  Chemical  Nature  of  Ants ,  and  the 
Jimultaneous  Exjlence  of  two  Vegetable  yields  in  theje  In- 
Jetts.  By  A.  F.  Fourgroy*. 

id.  much  has  been  already  faid  in  regard  to  ants  and 
their  acid,  that  it  appears  nothing  more  remains  to  be  added 

*  From  Annales  dw  Mujeum  National,  No.  5. 
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on  the  fubjedt.  Since  the  time  that  Samuel  Fifher  firft  de- 
fcribed  this  acid  in  1670,  and  taught  a  method  of  obtaining 
it  by  diftillation,  till  citizen  Deyeux  confirmed  by  exadt  ex¬ 
periments  the  identity  of  the  acid  of  ants  with  the  acetous 
acid,  (an  identity  firft  announced  in  1749  by  Margraff,  then 
in  1777  by  Ardviffon  and  Oehrn,  and  afterwards  by  Berg¬ 
man,)  all  thatchemifts  have  done  on  this  fubjedt  feems  merely 
to  be,  that  fome  of  them  have  maintained  the  fuppofed  ana¬ 
logy;  while  others  have  wifhed  that  this  analogy  fhould  be 
only  apparent,  and  that  the  formic  acid  fhould  be  confidered 
as  a  peculiar  acid  fui  generis.  I  do  not  fpeak  here  of  the 
opinion  of  Thouvenel,  who  pretended  that  the  acid  of  ants 
was  the  phofphoric  acid,  becaufe  this  opinion  was  fupported 
by  no  pofitive  fadt :  I  thought  it  might  be  ftill  ufeful  to  re* 
fume  the  analyfis  of  ants;  and  the  reader  wall  find  that,  hav¬ 
ing  been  employed  in  this  refearch  with  C.  Vauquelin,  it  pre- 
fented  to  11s  fome  fadts  which  had  efcaped  our  predeceffors. 

2d.  Having  cleaned  the  ants  which  were  colledted  in  the 
wood  of  Boulogne,  and  of  that  kind  called  by  Linnaeus  for¬ 
mica  rufa ,  they  were  bruifed  in  a  marble  mortar.  During 
this  operation  a  vapour  was  difengaged  of  an  odour  fo  (harp 
and  pungent  that  it  hurt  the  eyes,  and  could  be  compared  to 
nothing;  but  the  acetic  acid  or  radical  vinegar. 

3d.  The  ants  thus  bruifed  were  put  to  macerate  in  alcohol 
for  feveral  days,  and  in  a  temperature  of  about  68  or  70  de>- 
grees  the  alcohol  affirmed  a  yellow  colour. 

4th.  The  alcoholic  infufion  of  ants  fubjedfed  to  diftillation 
furnifhed  an  inflammable  liquor  flightly  acid.  During  the 
diftillation  there  w^as  formed  in  the  liquor  a  brownifh  depoftt 
which  was  colledted  on  a  filter. 

5th.  The  acid  liquor  which  remained  after  diftillation, 
when  filtered  and  feparated  from  the  depoftt,  was  faturated 
with  lime.  It  then  became  brown,  thick,  and  acquired  a 
naufeous  and  pungent  favour.  By  blowing  through  a  tube 
into  the  thick  liquor  there  was  formed  a  multitude  of  bub¬ 
bles,  which  exhibited  the  fame  prifmatic  colours  as  foap 
bubbles. 

6th.  This  combination  of  the  acid  of  ants  with  lime,  when 
fubjedfed  to  the  teft  of  different  re-agents,  exhibited  the  fol¬ 
lowing  phaenomena ; 

a.  Mixed  with  concentrated  fulphuric  acid  it  exhaled  the 
odour  of  vinegar. 

3.  With  nitrate  of  lead  it  gave  an  abundant  white  precipi¬ 
tate. 

c.  With  nitrate  of  filver  a  yellow!  fh  precipitate. 

d.  With  muriate  of  barytes  there  was  nothing  fenfible. 

L  3  e.  Ammo- 
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c.  Ammonia  produced  no  change  in  it. 

f.  Alcohol  formed  a  ropy  and  ductile  precipitate. 

7th.  A  part  of  the  thick  liquor  being  mixed  with  half  a 
part  of  concentrated  fulphuric  acid  and  two  parts  and  a  half 
of  water,  there  was  immediately  formed  a  very  thick  magma. 
This  mixture  was  fubjehled  to  diftillation,  and  the  prod  11  ft 
was  divided  into  three  parts.  They  were  all  clear  and  co- 
lourlefs  :  they  had  an  empyreumatic  odour,  and  a  very  ftrong 
acid  tafte. 

The  refiduum  of  this  diftillation  had  acquired  a  very  dark 
brown  colour,  and  a  difagreeable  burnt  tafte,  though  it  had 
not  been  carried  to  drynels. 

The  ftrlt  produft  tried  with  acetite  of  lead  gave  no  lions 
of  the  prefence  of  the  fulphuric  acid  *.  the  fecond  and  third 
gave  the  fame  refult;  which  proves  that  they  contained  no 
fulphuric  acid. 

This  acid  cli (tilled  and  combined  with  potafh  furnifhed  real 
acetite  of  potafh  which  attracted  the  moifture  of  the  air;  ex¬ 
haled,  bv  the  addition  of  concentrated  fulphuric  acid,  a  ftrong 
vapour  like  that  of  radical  vinegar  ;  and  in  a  folution  of  ni¬ 
trate  of  mercury  formed  a  flaky  precipitate  like  common  ace¬ 
tite  of  potafh. 

The  greater  part  then  of  the  acid  of  ants  is  acetous  acid,  as 
C.  Deyeux  has  already  proved  by  a  careful  analyfis  and  expe¬ 
riments  *. 

8th,  The  calcareous  combination  of  the  acid  of  ants,  ob¬ 
tained  by  infuftng  them  in  alcohol,  exhibited  to  11s  a  very 
remarkable  character.  In  a  folution  of  acetite  of  lead  it 
formed  a  very  abundant  depofit,  which  was  redifiolved  by 

*  Bergman  had  found  in  it  fome  refemblance  to  the  acid  of  vinegar  ; 
the  following  is  what  he  fays  on  this  fubjedt Hoc  acid  urn  indole  aceto 
proxime  accedit,  in  variis  tamcn  di  tie  runt.  Prius  cum  magnefia.,  ferro  et 
zinco  cry  (bat !  i  fabiles  praebet  fales,  pofteriqs  nonnifi  deliquefcentes.  Mag¬ 
nefia  forma  ata  in  primes  notatu  digna  eft.  in  another  part  of  his  woiks, 
A  Differ  tat  ion  on  Magnejia*  Bergman  fpeaks  alto  of  the  formic  acid,  and 
defcribes  the  properties  of  the  fait  which  it  forms  with  magnefia  as  fol¬ 
lows: — Acidum  formicarum  magnefia  faturatum  aquarti  deferens  fundum 
petit,  '  bundante  autem  acido  folvendum  et  evaporatione  cryftallos  depo- 
nens,  qua.  :aporis  fere  expertes  aegerrime  aqua  folvuntur,  in  igne  non  fun- 
duntur;  fed  ramen,  parum  decrepitant,  fubito  nigreftunt,  tandemqtic  in 
pulverem  fatilcunt  album,  in  acidis  effervefcentern  quum  acidum  formi¬ 
carum  fub  deftruftione  magnefiam  prajbeat  aeream.  Cryftallorum  figura 
eft  hemifphasrica,  piano  fecante  furfum  verfo,  paulum  concave,  polito,  ftriil- 
que,  oculo  annato  vix  difcernendis,  e  centro  radiantc  :  hinc  luculenter 
aceto  dignofeitur  acidum  formicarum,  cm  alioquin  indole  proxime  accedit, 
i Hi  tamer),  reque  ac  acidis  vitriol i  nitrique  phlogifticatis,  magneliam  eripiens 
hujus  falis  dimidium  pondus  eft  ex  magnefia.  Una  ejuldem  pars  tredecim 
requint  aquae,  ut  foivatur  in  calore  quindecim  graduuin,  fpiritus  vim  eutvi- 
dem  non  fufci'pit. 
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the  acetous  acid,  and  even  by  that  which  was  obtained  in 
the  folution  above  defcribed,  No.  7. 

As  this  experiment  (hows  that  the  acid  taken  from  the  ants 
b.v  alcohol,  and  combined  with  lime,  contained  fomething 
elfe  than  acetous  acid,  fmce  this  calcareous  fait  precipU 
tated  acetite  of  lead  ;  and  as  this  different  matter  was  not  vo¬ 
latile,  fmce  the  produA  of  the  diftillation  with  fulphuric  acid 
did  not  produce  the  fame  effect,  we  tried  to  find  it  again  in 
the  refiduum  of  the  diftillation  :  but  this  refiduum  contained 
to  much  fulphuric  acid  that  it  was  impoflible  for  us  to  fuc- 
ceed  ;  we  therefore  had  recourfe  to  the  following  experiment. 

9th.  A  part  of  the  combination  of  the  formic  acid  with 
lime  was  mixed  with  a  folution  of  nitrate  of  lead,  and  there 
was  immediately  formed  a  very  abundant  precipitate  of  a  yel- 
lowifli  colour,  which  when  put  upon  burning  coals,  after  hav¬ 
ing  been  well  wafhed  and  dried,  became  immediately  black, 
exhaled  an  animal  and  ammoniacal  odour,  while  the  lead  was 
reduced  to  a  metallic  ftate. 

Sulphuric  acid  diluted  with  about  fix  parts  of  water  was 
poured  over  this  precipitate  reduced  to  fine  powder.  At  the^ 
moment  of  mixture  the  powder  remained  at  thy  furface  of 
the  liquor  as  if  it  had  been  a  fat  fubftance,  and  it  did  not  be¬ 
come  mixed  with  fulphuric  acid  till  after  long  agitation. 

When  the  mixture  was  well  made  the  volume  of  the  pre¬ 
cipitate  was  diminifhed  :  it  became  heavier  and  whiter.  I  he 
liquor  then  had  a  (light  acid  and  laccharine  favour,  which 
was  deftroyed  by  the  addition  of  the  fulphuric  acid,  and  was 
loon  fucceeded  by  a  naufeous  favour.  It  precipitated  (lightly 
muriate  of  barytes,  which  indicates  fome  traces  of  fulphuric 
acid.  It  precipitated  lime  water  only  very  weakly;  but  at 
the  end  of  fome  hours  there  were  formed  a  great  many  crys¬ 
tals  at  the  furface  of  the  liquor,  and  on  the  (ides  of  the  glafs 
containing  the  mixture. 

It  precipitated  in  abundance  nitrate  of  mercury,  and  thole 
of  fiver  and  lead. 

Combined  with  barytes  it  gave  a  reddifti  folution  of  a  fa  line 
and  pungent  favour.  This  combination  reduced  to  a  fmali 
volume  did  not  cryftallize  ;  a  flight  pellicle  only  was  formed 
at  its  furface.  Potafh  did  notfeparate  the  barytes  from  this 
combination,  but  the  alkaline  carbonate  produced  a  precipi¬ 
tation.  The  oxalic  acid  formed  in  it  a  very  abundant  depofit, 
but  the  tartarous  and  citric  acids  produced  in  it  no  change. 

10th.  The  fadts  here  detailed  indicate  to  us  that  the  matter 
combined  with  lime  along  with  the  acetous  acid  was  of  the 
nature  of  the  malic  acid ;  but  to  be  more  certain  we  exa¬ 
mined  it  comparatively  with  the  latter,  combining  both  of 
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them  with  the  fame  fubftances.  Without  here  entering  int6 
a  tirefome  account  of  thefe  comparative  experiments,  we  fhall 
content  ourfelves  with  faving  that  thefe  two  compounds  ex¬ 
hibited  phaenomena  abfolutelv  fimilar. 

Ants  contain  then,  and  confequently  form,  malic  acid,  like 
vegetables.  It  is  no  doubt  the  prefence  of  this  acid  which 
had  milled  the  chemifts  who  preceded  us  in  this  labour. 
While  they  acknowledged  in  the  acid  of  ants  a  great  analogy 
with  vinegar,  they  however  found  differences  wThich  induced 
them  to  confider  it  as  a  particular  acid  ;  and  thefe  differences 
arofe  from  the  prefence  of  the  malic  acid  in  the  acetous  acid 
of  ants. 

Diflillation  of  the  VroduEt  of  Ants  treated  with  Alcohol. 

nth.  The  ants,  exhaufted  by  alcohol,  furnifhed  a  limpid 
and  flightly  alkaline  water,  a  reddifh  brown  oil,  thick  and 
exceedingly  foetid .  The  firft  liquor,  diluted  with  water,  and 
filtered  to  feparate  the  oil,  produced  a  flight- effervefeenee 
with  acids. 

As  it  emitted  at  the  fame  time  an  odour  of  vinegar,  eafily 
diftinguifhed  amidft  the  fcetidnefs  by  which  it  was  accom¬ 
panied,  a  certain  quantity  of  it  mixed  wdth  fulphuric  acid  was 
dift tiled,  and  we  obtained  a  colourlefs  acid  product  of  an  em- 
pyreumatic  odour,  which  contained  a  fmall  quantity  of  ace¬ 
tous  acid.  Was  this  acetous  acid  completely  formed  in  the 
ants  exhaufted  by  alcohol,  or  wras  it  formed  by  the  aCtion  of 
the  fire  ? 

The  produCt  of  the  diflillation  of  the  exhaufted  ants  con¬ 
tained  then  a  foetid  empyreumatic  oil,  carbonate  of  ammo¬ 
nia,  and  acetite  of  ammonia,  all  diflfolved  in  a  large  mafs  of 
water. 

Examination  of  the  blatter  which  feparated  from  the  Alcohol 
during  the  Dijlillation  mentioned  in  No.  4. 

1 2th.  The  reader  will  remember  that  the  alcoholic  infuflon 
fubjeCted  to  diflillation  fuffered  to  be  depofited  a  brown  fub- 
flance  which  had  been  feparated  from  it  by  the  filter.  This 
fubftanco'W'as  of  io  dark  a  red  colour  that  when  feen  in  a  large 
mafs  it.  appeared  to  be  black  :  when  dried  it  was  brittle,  its 
fraCtnre  was  fmooth  and  brilliant  like  that  of  refin,  it  had  no 
fenfible  favour,  it  was  not  foluble  in  water;  and  this  may 
ferve  to  explain  its  precipitation  in  proportion  as  the  alcohol 
evaporated.  Though  infallible  in  water,  when  macerated  a 
long  time  in  that  fluid  it  communicated  to  it  a  flight  fawm 
colour,  owing,  in  all  probability,  to  a  fmall  quantity  of  ex¬ 
tractive  matter  interpofed  between  its  parts. 
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Alcohol  (lightly  heated  over  this  fubftance  diffolved  the 
greater  part  of  it.  It  affumed  a  pretty  dark  red  colour:  there 
however  remained  a  brownifli  matter,  which  did  not  com¬ 
bine  with  that  liquid  whatever  quantity  of  it  was  added.  This 
alcoholic  folution  became  milky  by  the  addition  of  water,  and 
at  the  end  of  fome  days  there  was  feparated  a  refin-like  de^ 
pofit  foft  and  ropy,  of  a  reddifh  colour  and  a  very  difagree- 
able  naufeous  take,  (lightly  folubie  in  water,  fince  it  commu¬ 
nicated  to  it  a  little  of  the  colour  and  of  the  naufeous  tafte. 
This  depofit  is  a  fat  matter  of  a  peculiar  nature. 

The  brownifli  matter  not  diffolved  by  alcohol,  already  men¬ 
tioned,  appeared  to  us  to  be  albumen,  which  the  moifture, 
and  perhaps  the  acid  contained  in  the  ants,  contributed  to 
render  loluble  in  alcohol.  This  albumen  was  coagulated  by 
the  heat,  and  precipitated  with  the  fat  matter  in  proportion 
as  the  alcohol  was  volatilized.  When  placed  on  burning 
coals  it  decrepitated,  became  corneous,  fwelled,  and  puffed 
up,  emitting  white  foetid  ammoniacal  fumes:  it  left  on  the 
fupport  a  large  and  light  charcoal.  It  was  in  no  manner 
(oluble  in  water ;  it  contained  a  little  hydrogenated  carbon,, 
which  gave  it  a  brownifli  colour. 

13th.  A  portion  of  the  ants  exhaufled  by  the  addon  of  al¬ 
cohol  was  fuhjeded  to  diftillation  in  an  open  fire.  There  re«* 
mained  a  charcoal,  which,  like  all  thofe  of  animal  fub fiances, 
burnt  with  difficulty,  and  left,  after  long  combuftion,  white 
afhes,  which  contained  nothing  but  pbofpbale  of  lime. 

This  was  proved  by  treating  it  with  nitric  acid,  which  dif¬ 
folved  the  greater  part  of  it  without  eftervefcence,  and  by  add¬ 
ing  to  the  folution  ammonia,  which  formed  in  it  a  white  ge¬ 
latinous  depofit  which  exhibited  all  the  properties  of  pliof- 
phate  of  lime. 

The  portion  of  allies  which  did  not  diffolve  in  the  acid  was 
(ilex;  but  as  the  incineration  had  taken  place  in  an  earth 
crucible,  this  fubftance  arofe,  in  all  probability,  from  that 
veffel.  However,  to  afeertain  whether  this  earth  had  been 
really  furnifhed  by  the  crucible,  fome  of  this  charcoal  was 
burnt  in  fmall  portions  in  a  crucible  of  platina  until  we  ob¬ 
tained  a  quantity  of  afhes  fufficient  to  be  fubje&ed  to  exa¬ 
mination,  and  the  following  refult  was  obtained  : — 130  parts 
of  charcoal  of  ants  were  reduced  in  an  ignited  platina  cruci¬ 
ble,  at  the  end  of  feveral  hours,  to  22  parts  of  aihes;  14  parts 
of  thefe  a(hes  were  diffolved  by  nitric  acid ;  the  eight  parts 
not  diffolved  were  fand  mixed  at  firft  with  the  ants. 

It  refults  from  this  experiment  that  the  offeous  fkeleton  of 
ants  is  formed,  like  that  of  warm-blooded  animals,  of  phof- 
phate  ot  lime.  It  is  not  improbable  that  the  long  and  ftrong 
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calcination  to  which  it  was  neceflary  to  fubjecT  their  charcoal 
in  order  to  incinerate  it,  decompofed  this  fait,  and  carried  it 
to  the  ftate  of  lime :  to  confirm  this  conjecture  would  have 
required  more  of  the  charcoal  than  we  were  able  to  procure. 

14th.  It  refults  from  this  analyfis  that  ants  are  formed  of 
a  large  quantity  of  carbon  united  to  a  fmall  quantity  of  hy¬ 
drogen,  and  no  doubt  alfo  to  a  little  oxygen.  This  com¬ 
pound  is  mixed  with  phofphate  of  lime,  which  conftitutes 
the  folid  part  or  the  fkeleton  of  the  infeCL  Ants,  befides  the 
preceding  compound,  contain  a  pretty  large  quantity  of  refin, 
Soluble  in  alcohol,  which  feems  to  exift  in  them  completely 
formed,  fince  the  application  of  this  re-agent  is  fufficient  to 
extract  and  obtain  it  feparately.  It  is  probable  that  they 
conceal  alfo  fome  parts  of  animal  albumen  and  gelatine;  but 
as  thefe  animals  were  fubjedled  to  diftillation  immediately 
after  their  treatment  by  alcohol,  it  was  impoffible  to  obtain 
the  two  materials  feparately. 

What  ought  to  be  moll  interefting  to  chemifts  among  the 
refults  obtained  by  the  analyfis  of  ants,  is  the  prefence  of  the 
acetous  and  malic  acids  in  thefe  infers.  Thefe  acids,  as 
appears,  exift  in  them  in  a  very  large  quantity  and  in  a  very 
conftderable  ftate  of  concentration,  lince  in  bruiting  them  in 
a  mortar  there  is  di {'engaged,  as  already  obferved,  an  acetic 
acid  vapour  fo  fharp  and  penetrating  that  it  is  impoffible  to 
endure  it  even  at  the  diftance  of  three  feet.  It  appears  alfo 
that  acetous  acid  continually  exudes  and  diftill.s,  as  we  may 
fay,  from  thefe  animals;  for  they  leave  traces  of  it  on  the 
bodies  which  they  traverfe.  All  chemifts  know,  that  if  moift- 
ened  turnfole  paper  be  put  into  an  ant-hill,  or  even  if  it  be 
fufpended  at  fome  diftance,  it  foon  acquires  a  red  colour.  It 
Is  known  alfo,  that  if  a  certain  number  of  ants  be  collected 
in  a  fmall  quantity  of  milk  it  becomes  curdled;  and  that  if 
fugar  attacked  by  ants,  and  on  which  they  have  remained 
fome  time,  bp  put  into  milk,  it  curdles  in  the  fame  manner. 
The  acidity  of  ants  is  proved  betides  by  the  ftrong  impreffion 
they  make  04  the  mouth  when  chewed  :  this  impreffion  is 
jftmoft  as  ffroog  as  that  produced  by  radical  vinegar.  There 
js  reafon  to  prefume  that  it  is  this  acid  in' a  concentrated 
ftate,  which  by  infinuating  itfelf  into  the  places  bit  by  ants 
renders  them  fo  painful,  and  caufes  the  parts  wounded  by 
thefe  infects  to  fwell. 

One  is  aftonifhed  on  the  firft  view  at  the  quantity  of  acid 
which  thefe  infers  continually  furnifh,  and  in  particular  that 
they  can  live  in  the  midft  of  fo  (harp  a  liquid;  but  it  is  proba¬ 
ble  that  this  acid  is  feparated  from  the  other  humours  by  pe¬ 
culiar  v  eft  els  which  have  no  communication  with  the  eften- 
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tial  organs  of  life,  and  which  open  only  on  the  outfide  of  their 
bodies.  Anatomy  only  can  unveil  to  us  this  remarkable  ap¬ 
paratus  of  fecj'etion. 

15th,  In  regard  to  the  malic  acid  which  in  ants  accompa¬ 
nies  the  acetous  acid.  We  {hall  terminate  this  memoir  by 
a  general  remark  on  the  exigence  of  this  acid  in  organic 
compounds. 

Few  vegetable  acids  are  fo  generally  and  fo  abundantly 
diffufed  throughout  nature  as  the  malic  acid  ;  and,  though  it 
has  not  been  long  known  in  companion  of  many  others,  it 
has  been  difcovered  in  a  multitude  of  fubftances,  and  its 
properties  have  been  carefully  ftudied. 

It  has  been  found  in  fruits  with  feeds,  with  Hones,  and  in 
a  great  number  of  berries. 

It  exifts  in  a  multitude  of  plants  in  the  Hate  of  malate  of 
lime.  The  joubarbes,  craffula,  and  cotyledons,  mefembryan- 
themum,  fedum,  and  even  aloes,  contain  more  or  lefs  con.fi- 
derable  quantities  of  it,  according  to  the  anaJyfis  made  by 
C.  Vauquelin,  and  inferted  in  the  Annales  de  Chirnie. 

It  is  found  in  abundance  in  the  liquor  which  is  leparated 
by  the  hairs  of  chicken  peafe  (eicer  arietinum),  where  it  is  ac¬ 
companied  with  a  fmall  quantity  of  oxalic  acid  and  by  fome 
atoms  of  acetous  acid. 

It  is  formed  by  the  a&ion  of  the  nitric  and  oxygenated 
muriatic  acids  on  all  vegetable  fubdances,  and  in  parti¬ 
cular  on  fugar,  gums,  (larch,  honey,  &c.:  it  always  precedes 
the  formation  of  the  oxalic  acid  by  thefe  re-agents :  vegeta¬ 
ble  and  even  animal  fubftances  are  condantly  changed  into 
malic  acid  before  they  are  converted  into  oxalic  acid,  by  the 
acids  above  indicated. 

It  is  thus  that  blood,  uree,  the  uric  acid,  and  jelly,  when 
treated  with  either  of  the  acids  above  mentioned,  are  firtl 
changed  into  malic  acid,  and  afterwards  into  oxalic  acid  if  the 
a£tion  of  the  acid  be  continued  in  a  powerful  manner;  but  it 
is  always  united  with  ammonia  when  it  arifes  from  animal 
matters,  becaufe  there  is  formed  at  the  fame  time  a  certain 
quantity  of  that  alkali. 

It  is  not  vegetables* only  that  continually  give  birth  to  the 
malic  acid  :  animals  are  equally  fufceptible  of  producing  it : 
it  is  in  the  clafs  of  infe&s  in  particular  that  this  property  is 
manifefted. 

It  appears  that  the  malic  acid  is  in  fome  meafure  the 
firft  (lage  of  acidification  in  the  procefles  of  nature  and  of  art. 
It  precedes  in  a  fpecial  manner  the  formation  of  the  oxalic 
and  acetous  acids,  becaufe  it  contains  a  greater  quantity  of 
the  radicals,  or  of  carbon  and  hydrogen,  and  confequently 
6  lefs 
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lefs  oxygen  than  they  do.  Tt  is  that  of  all  the  vegetable  or 
animal  acids  which  retains  in  the  fulled:  manner  the  nature 
of  the  animal  or  vegetable  fubftance  from  which  it  has  been 
formed  ;  it  is  that  which  is  decompofed  with  the  greateft  cafe 
by  the  aCtion  of  the  fire.  Preceding  all  the  vegetable  acids, 
by  ulterior  and  fucceffive  elaborations  it  produces  the  tarta- 
reous,  citric,  oxalic,  and  acetous  acids  :  it  is  by  lofing  a  part 
of  its  radicals,  which  are  converted  into  water  and  carbonic 
acid  by  atmofpheric  oxygen,  that  it  pafies  itfcll  to  the  ftate 
of  thefe  other  acids ;  and  though  none  of  the  latter  but  the 
acetous  acid  has  yet  been  found  in  animals,  there  is  reafon 
to  believe  that  all  the  reft  will  be  found. 

The  malic  acid  is  then  formed  by  living  plants:  it  often 
exifts  in  them  in  its  full  purity:  fometimes  it  is  found  in 
them  united  to  lime,  and  no  doubt  to  potafh,  according  to 
the  nature  of  the  circumftances  which  accompany  its  forma¬ 
tion.  It  is  alfo  formed  during  the  life  of  certain  animals, 
particularly  in  ants,  and  certainly  in  many  other  imeCts  :  in 
a  word,  it  is  produced  by  the  aCtion  of  the  nitric  and  the  oxy¬ 
genated  muriatic  acids  on  animal  and  vegetable  compounds. 

Nature  then,  every  time  it  can  difpofe  of  the  neceftary 
•principles,  tends  to  form  malic  acid;  and  there  is  no  reafon 
to  doubt,  that  if  plants  were  examined  when  very  young,  at 
which  time  they  are  all  acid,  the  malic  acid  would  always 
be  found  prefent  in  them.  Thefe  lucceffive  changes  after¬ 
wards  give  birth  to  the  other  acids  already  mentioned,  and 
which  may  be  found  by  further  analyses  in  animals,  as  it  has 
been  found  in  vegetables. 
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XXVII.  On  the  Property  which  the  Acetic  Acid  pofjejfes  of 
dijfol-ving  Camphor  and  'Various  ejjential  Oils. 

Y  sir.  To  Mr.  Tilloch . 

JL  AM  fenfible  that  an  apology  is  neceftary  for  obtruding 
on  you  and  on  your  readers  a  fubjeCt  which  may  appear,  on 
firft  view,  to  have  little  claim  to  general  attention.  If  the 
rights  and  privileges  of  an  individual  were  alone  involved  on 
tb  is  occahon,  I  mould  not  have  requefted  a  place  in  your 
Magazine  for  the  following  ftatenfent.  But  it  is  furely  mat¬ 
ter  of  general  concern,  that  the  appropriation  of  inventions 
and  improvements  fhould  be  dealt,  with  ftriCt  juftice,  to  their 
authors:  for  the  profpect  of  this  diftribution  of  u  honour 
"'here  it  is  due,:  is  one  of  the  moit  animating  principles  of 
action  :  and  the  extinction  of  this  motive  would  certainly  fol- 
b  low 
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low  an  indifference,  on  the  part  of  the  public,  to  the  claims 
of  inventors. 

More  than  fifteen  years  ago,  during  the  delivery  of  a  courfe 
of  features,  by  my  father,  in  this  town,  he  had  occafion  to 
notice  a  property  of  the  radical  vinegar,  or  acetic  acid,  which, 
had  not,  to  his  knowledge,  been  before  obferved ;  viz.  its  pro¬ 
perty  of  diffolving  camphor  and  various  effential  oils.  The 
compound  was  found  to  po fiefs  a  rnoft  pungent  and  agreeable 
odour;  and  as  the  vinaigre  des  qnatre  voieurs  had  gained 
much  reputation  in  obviating  infection,  it  occurred  to  him 
that  the  newly  difcovered  foTulion  would  have  {till  more 
powerful  effebts  in  confequence  of  its  high  ftate  of  concen¬ 
tration.  A  bottle  of  this  preparation  he  gave  to  a  late  active 
magiftrate  and  philanthropiff  (J.  B.  Bayley,  Efq.  F.  R.S.), 
who,  in  the  courfe  of  an  unwearied  and  undaunted  exerciie 
of  his  public  function,  was  frequently  expofed  to  the  danger 
of  foul  and  indebted  air.  Mr.  Bayley  was  highly  gratified 
with  its  efl'ebts,  and  not  only  made  confiant  ufe  of  the  aro¬ 
matic  vinegar  on  the  bench,  and  on  his  vifits  to  the  prifon, 
but  introduced  it  to  the  adoption  of  feveral  of  the  judges  and 
principal  gentlemen  at  the  bar.  He  alfo  firft  fuggefted  to 
my  father  the  propriety  of  benefiting  by  bis  difcovery,  and 
was  the  medium  of  a  connection  with  Mr.  Bayley,  perfumer, 
in  Cockfpur-ftreet,  London,  which  has  continued  to  the  pre- 
fent  day. 

The  aromatic  vinegar,  like  every  other  article  in  general 
demand,  has  been  a  frequent  fubjebt  of  imitation.  But  it  is 
not  of  this  that  1  complain;  for,  in  confequence  of  unremit¬ 
ting  attention,  our  preparation  has  maintained  a  decided  fu- 
periority  over  all  others,  both  as  to  quality  and  extent  of  fale. 
The  occafion  of  this  appeal  to  your  readers  is,  that  one  of 
thefe  imitations  has  lately  been  fanbtioned  by  the  name  of  a 
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refpebtable  phyfician,  who,  though  not  exprefsly,  yet  by  im¬ 
plication,  has  conferred  on  another  the  credit  of  that  inven¬ 
tion,  which,  in  juftice,  belongs  to  my  father.  (See  a  letter 
from  Dr.  Trotter,  phyfician  to  his  majeftyT  fleet,  contained 
in  an  advertifement  publifhed  in  the  newfpapers  by  a  London 
druggift.) 

From  the  recommendatory  letter  of  vDr.  Trotter  it  is  evi¬ 
dent  that  he  was  ignorant  of  any  prior  claim  ;  and  be  was 
therefore  made  acquainted  by  my  father,  in  the  moft  refpebt- 
ful  terms,  with  the  facts  which  have  already  been  laid  before 
you.  To  this  letter  the  dobtor  has  made  no  reply,  though  he 
declared  verbally  to  a  medical  gentleman,  that  my  fathers 
preparation  had  never  happened  to  fall  in  his  way;  but  that, 
lilt  had,  he  fhould  with  equal  re&dinefs  have  given  teftimony 


1^8  A  general  View  of  the 

in  its  favour.  The  advertifement,  however,  continues  to  be 
regularly  inferted ;  and  I  therefore,  deem  it  expedient  to  ap¬ 
peal  thus  publicly  againft  fuch  a  proceeding;  elpecially  in 
behalf  of  a  man  who  has  imitated  the  original  only  in  copy¬ 
ing,  with  unblufhing  effrontery,  an  advertifement  drawn  up 
by  myfelf. 

"  I  believe  there  are  few  of  your  readers  who  will  not  agree 
with  me,  that  the  ordinary  forms  of  civility  required  that 
Dr.  Trotter  fhould  have  taken  further  notice  of  the  letter 
addreffed  to  him  ;  that  fuch  an  attention  ought  to  have  been 
paid  to  one  of  the  oldeft  practitioners  of  medicine  in  this 
country ;  and  that  more  refpeCf  was  due  to  a  man  (whom  I 
truft  it  is  not  unbecoming  in  me  to  characterize,  in  terms  al¬ 
ready  publicly  applied  to  him  viris  laud  at  is  *)  tc  refpeCtable 
in  fcience  and  in  literature/*  and  “diftinguifhed  by  ingenuity, 
honour,  and  the  ftridteft  integrity.’* 

I  remain  refpeCtfully,  Sir,  your  obedient  fervant, 

William  Henry. 


XXVIII.  A  general  View  of  the  Coal  Mines  worked  in 
France ,  oj  their  different  Products,  and  the  Means  of  cir+ 
dilating  them.  By  C.Lefebvre,  Member  of  the  Council 
of  Mines,  of  the  Philomatic  Society ,  &?c. 

[Continued  fronri  p.  76.] 

Department  of  Ardennes. 

Hp 

-1  HERE  are  no  coal  mines  known  in  this  department. 
Refearches  have  been  made  at  Etion,  but  without  fuccefs. 
They  were  begun  in  lchiftous  ftrata,  which  exhibited  no  in¬ 
dication  fuffieient  to  caufe  the  labour  to  be  continued;  and 
the  manner  in  which  they  w'ere  conducted  was  calculated 
only  to  produce  lofs,  fince  thofe  who  directed  it  followed  the 
courfe  of  the  lchiftous  flrata,  inftead  of  traverfing  them  to 
difcover  the  changes,  if  there  were  any,  in  the  order  of  the 
ftrata. 

This  department  receives  coals  from  that  of  Ourthe,  which 
are  conveyed  to  it  up  the  Meufe. 

Department  of  Arriege. 

This  country  (7),  abundant  in  metallic  fubftances,  and 
particularly  in  iron  mines  of  an  excellent  quality,  poffeffes  no 
coal  mines  worked. 

C.  V ergniez-Bouifcher,  proprietor  of  the  forges  of  Yic- 
*  Dr.  Aik;u  and  Dr.  Percival. 
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de{Tos,  diftino-uifhed  by  his  knowledge  and  his  zeal  for  ini- 
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proving  the  iron  manufactory,  has  announced  indications  of 
coal  at  Montefquieu  near  Foix ;  and  Duhamcl,  the  engineer, 
has  found  iorne  alfo  at  Mas-’dAzil. 

Department  of  Aube. 

No  coal  mines  are  worked  in  Aube :  the  general  composi¬ 
tion  of  the  Strata  of  the  earth,  which  exhibit  only  chalk  or 
beds  of  (hells,  affords  no  reafon  to  conceive  any  hope  of  dis¬ 
covering  collections  of  this  combuftible  mineral,  uiilefs  it  be 
at  great  depths,  and  after  having  traverfed  the  whole  thick- 
nefs  of  the  beds  of  chalk  and  (hells. 

It  receives  no  coals  but  thofe  which  are  conveyed  on  the 
Seine,  or  which  are  carried  up  by  La  Marne  and  the  river 
Aube. 

Department  of  Aude. 

Coals  are  found  in  the  neighbourhood  of  Cafeaftel  (8), 
Quintilian,  Ruchan,  and  the  mountains  of  Fabrezan. 

The  mines  worked  near  Cafeaftel,  Quintilian,  and  Segur, 
furnifh  about  14000  myriagrammes  of  fuel  per  annum. 

The  produCts  of  the  other  mines  are  not  known,  nor  do 
we  poffefs  any  certain  information  refpeCting  the  price  at 
which  the  coals  are  fold.  It  is  probably  very  low,  becaufe 
there  is  very  little  confumption  for  thefe  mines. 

The  proprietors  complain  loudly  of  the  roads,  and  wifh 
they  were  repaired  which  would  facilitate  the  tranfportation 
of  coals  to  Perpignan. 

It  would  be  ufeful  alfo,  if  it  were  poffible,  to  provide 
means  for  conveying  the  produCts  of  the  mines  of  Fabrefan 
to  the  banks  of  the  Aude. 

Department  of  Aveyron . 

This  department  (9)  is  one  of  the  mod  abundant  in  coal 
mines.  It  is  intereding  alfo  on  account  of  feveral  other  mi¬ 
neral  fubdances,  and  particularly  of  thofe  proper  for  (apply¬ 
ing  fulpbates  of  alumine  and  of  iron  (common  alum  and 
green  copperas),  which  are  found  there  in  great  plenty  in  the 
cantons  of  Milhau,  Saint- AfFrique,  and  feveral  others. 

The  collections  of  coal  known  near  Cranfac,  VralarCts, 
Livignac,  and  Montignac,  and  the  neighbouring  places  on 
the  borders  or  at  a  little  didance  from  the  river  Lot,  are  inex- 
haudible,  and  for  the  mod  part  can  be  very  eafily  extracted. 

In  the  year  3  thefe  mines  produced  above  500,000  myria¬ 
grammes,  and'  the  price  was  not  more  than  five  cents  per 

mvria- 
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myriagramme.  At  prefent  it  is  no  more  than  one  cent  for 
the  fame  quantity  delivered  at  the  mine,  but  delivered  at 
Villefranche  they  coil  from  12  to  15  cents. 

Thefe  coal  mines  can  furnifh  a  long  time  for  an  immenfe 
confumption,  efpecially  if  more  care  were  taken  in  working 
them.  The  proprietors  of  the  fuperficial  foil  attack  them  on 
all  tides,  and  with  the  greater  eafe,  as  the  ftrata  and  collec¬ 
tions  of  the  coal  are  uncovered,  or  are  generally  met  with  at 
a  fmall  depth ;  fo  that  the  whole  of  this  country  prefents  a 
multitude  of  pits  begun  at  the  furface,  and  abandoned  when 
the  water  or  {baking  of  the  ground  excites  a  fear  of  fome  ac¬ 
cident. 

Betides  the  wa-fte  which  refults  from  this  bad  method 
of  working,  and  the  obftacles  it  creates  for  the  future,  the 
earelefsnels  and  negligence  of  the  workmen  have  given  rife  in 
this  country  to  a  deft rudtive  fcourge  which  daily  increafes  its 
ravages. 

Strata  of  coal  have  been  fet  on  fire  at  Fontaignes,  Moitot, 
and  in  feveral  other  places.  The  conflagration  fpreads,  and 
is  fed  even  in  the  bofom  of  the  earth.  The  calcined  fur- 
face  of  the  ground  for  a  confiderable  extent  exhibits  nothing 
but  the  arid  and  diftrefling  pidlure  of  the  abfence  of  all  ve¬ 
getation  and  of  the  exiftence  of  all  life. 

The  places  already  mentioned  in  the  neighbourhood  of 
Lot,  and  in  the  canton  of  Cranfac,  are  not  the  only  ones  in 
this  department  where  coal  mines  are  found;  fome  are  known 
alfo  in  the  neighbourhood  of  Milhaud,  on  the  borders  of  the 
Dourhie  ;  at  Megamel  and  Lavergne  in  the  county  of  Seve- 
rac;  at  Bertholene,  and  at  Senfac  in  the  environs  of  Rhodes. 
A  new  mine  has  been  opened  in  the  laft-mentioned  place 
this  year  by  the  care  of  the  prefedt. 

The  annual  produdt  of  the  coals  worked  in  thefe  different 
places  amounts,  to  220,000  myriagrammes,  and  might  be 
rendered  much  more  coufiderable. 

C.  Saint- Thorent,  prefedt:  of  Aveyron,  has  been  convinced 
of  the  importance  of  turning  to  advantage  the  different  kinds 
of  mineral  riches  with  which  this  country  abounds,  and  he  has 
confequently  refolved  to  carry  thither  that  knowledge  and  ac¬ 
tivity,  by  the  help  of  which  this  department  may  become  one 
of  themoft  interefting  in  regard  to  the  produdts  of  national  in- 
duftry.  '[  his  magiftrate  had  requefted  that  an  engineer  might 
be  feat  thither  ;  and  C.  Blavier,  the  perfon  employed  for  that 
purpofe,  foon  difcovered,  not  only  the  exiftence  of  feveral 
mineral  fubftances  never  before  found  in  thefe  countries,  but 
the  fpeedy  means  of  working  them,  and  of  giving  rife  to  very 

produdtivc 


Coal  Mines  worled  in  France,  161 

productive  eftablifhments  *.  The  prefect  has  requeued,  and 
obtained  permiftion,  for  this  engineer  to  be  fettled  at  Avev- 
ron,  charged  merely  with  the  direction  of  this  department/ 

C.  Saint-Thorent  has  already  taken  meafures  to  facilitate 
the  communications  and  to  increafe  the  number  of  the  high- 
ways  in  this  country,  which  is  in  want  of  fufficient  means  of 
circulation.  The  utility  of  rendering  the  Lot  navigable  for 
boats  above  Cahors  has  not  efcaped  him.  The  indifference 
which  has  been  fhown,  and  the  delay  which  has  taken 
place  in  the  execution  of  this  projcCft,  muft  furprife  all  thole 
who  are  acquainted  with  the  immenfe  collections  of  excel¬ 
lent  coal  which  might  be  dug  up  on  the  banks  of  that  river 
towards  Aubin,  Livinhac,  and  Boufquet,  and  who  confider 
the  valuable  advantages  which  might  refult  from  eftabli filing 
an  eafy  mode  of  conveyance  for  thefe  coals  to  the  departments 
of  Lot,  Lot  and  Garonne,  and  as  far  as  Rochelle  and  Bour- 
deaux,  where  the  products  of  thefe  rich  mines  would  banifh 
the  ufe  of  foreign  coals,  or  at  leaft  render  the  introduction 
of  them  unneceilary. 

Department  of  the  Mouths  of  the  Rhone . 

The  only  part  of  this  department  (io)  which  has  hitherto 
given  rife  to  the  extraction  of  coal  is  that  of  the  fouth-eaft, 
near  to  the  department  of  Var.  The  coal  mines  are  fituated 
in  particular  in  the  environs  of  the  communes  of  Gardanne, 
Fureau,  Tretz,  Peynier,  Belcodene,  Saint-Savournin,  Auriac, 
Roquevaire,  and  Gemenas. 

The  greater  part  of  thefe  mines  are  badly  worked,  by  the 
proprietors  of  the  ground,  or  by  renters  who  enter  into  an  en¬ 
gagement  with  them  for  permiffion  to  dig  in  their  lands.  The 
pits  are  never  carried  to  a  great  depth  :  they  are  abandoned 
on  the  leaft  obftacle  which  occurs  in  the  courfe  of  the  labour, 
which  in  general  is  not  very  fafe  for  the  workmen. 

Thefe  coal  mines  are  found  in  ground  covered  by  calca¬ 
reous  ftrata,  which  are  even  often  mixed  with  carbonate  of 
lime.  The  coals  are  of  a  moderate  quality,  efpecially  for  the 
purpofe  of  forges.  They  do  not  cake,  and  form  a  hollow  fire. 
It  appears,  however,  that  the  iron  mafters  of  the  country  find 
means  to  employ  them  ;  but  it  is  only  with  difficulty. 

The  quantity  of  the  coal  extracted  in  this  country  is  efti- 

*  C.  Blavicr  has  difcovercd  mines  of  copper  and  of  lead,  new  indications 
of  coal,  and,  in  particular,  a  very  rich  and  very  abundant  iron  mine,  dif¬ 
fered  over  an  extent  of  more  than  two  chiliometers,  in  the  neighbourhood 
of  the  coal  mine  of  Senfac,  near  Rhodez.  This  difcovery  will  give  rifet© 
the  eftablithment  of  founderies,  for  which  the  coals  will  be  employed.  He 
has  found  alfo  confiderabie  depots  of  turf  in  fevcral  parts  of  this  depart¬ 
ment. 
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mated  at  about  320,000  myriagrammes  annually.  The  mean 
price  is  from  8  to  10  cents  per  myriagramme  delivered  at  the 
pits.  The  principal  places  of  confumption  are  Aix,  Mar- 
feilles,  and  the  neighbourhood.  They  are  tranfported  by 
land  carriage  in  carts. 

Thefe  coals  eafily  pulverize.  They  muff  not  be  long  left 
expofed  to  the  air.  When  they  have  been  totally  reduced 
to  dull  by  the  action  of  the  atmofphere,  or  the  effect  of  car¬ 
riage,  they  lofe  almoft  entirely  their  combuftible  property. 

The  very  high  price  of  wood  in  this  country  ought  to  pro¬ 
duce  much  greater  care  in  the  working  of  thefe  coal  mines. 
It  is  probable  that  better  produCts  would  be  obtained ;  and 
even  in  cafe  the  lower  ftrata  fhould  not  prefent  coal  of  the 
beft  quality,  the  longer  continuance  of  the  extraction  might 
be  enfured. 

Subterranean  fires  have  already  deftroyed  a  part  of  the 
Itrata  of  the  coals  of  this  country,  and  particularly  at  a  place 
called  la  Galere;  at  another  mine  not  far  diftant  the  Itrata  took 
fire,  and  have  been  burning  for  feveral  years. 

Department  of  Calvados . 

A  coal  mine  (11)  is  worked  in  the  commune  of  Litry,  in 
the  canton  of  Baynes.  It  furnifhes  from  four  to  five  millions 
of  myriagrammes  of  coal  of  the  beft  quality,  the  greater  part 
of  which  is  confirmed  in  the  country.  A  confiderable  quan¬ 
tity,  however,  is  exported  by  the  port  of  Ifigny ;  and  this 
mine,  during  the  war,  was  a  valuable  refource  to  the  ports  of 
Cherbourg,  Havre,  and  Honfleur  at  the  mouth  of  the  Seine; 
and  for  the  manufactories  of  arms  which  were  put  in  a  date 
of  aCtivity  at  Saint-Valery-fur-Somme.  The  price  of  coals 
at  the  mine  varies  from  12  to  25  cents,  according  to  its 
quality. 

Great  praife  is  due  to  the  renters  of  the  mine  of  Litry,  who 
ufe  every  exertion  to  give  proper  aCtivity  to  this  enterprife. 
In  the  year  9  they  ereCted  there  a  fteam- engine,  which  ex- 
haufts  the  water  and  at  the  fame  time  draws  up  the  coals. 
This  machine  was  conflruCted  by  C.  Perrier.  It  anfwers  the 
purpofe  exceedingly  well.  It  faves  at  this  mine  eighteen 
horfes  daily ;  and  confumes  about  50  myriagrammes  of 
coals.  It  is  much  to  be  wiflied  that  the  ufeful  example  fet 
by  the  renters  of  the  mine  of  Litry  were  imitated  in  other 
enterprifes  of  a  fimilar  kind.  I  have  been  affined  that  the 
renters  of  the  mines  of  Anzin,  in  the  department  of  the 
North,  are  going  to  ereCt  fimilar  engines  at  their  works. 

The  coal  mine  of  Litry  is  the  only  one  now  worked  in  the 
department  of  Calvados,  Searches  have  been  made  in  feveral 

places. 
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places,  but  hitherto  wilhout  fuccefs.  From  the  report  of 
C.  Duh  amel,  infpedlor  of  the  mines,  it  however  appears 
that  thofe  begun  at  Feuguerolles,  at  a  fmall  diftance  from 
Caen,  deferve  to  be  profecuted. 

Department  of  Cantal. 

This  department  (13),  fo  interefting  to  natural  hiftory,  and 
in  particular  on  account  of  the  antient  volcanoes  found  in  it, 
is  not  abundant  in  coal  mines.  It  is  only  in  the  north-wed, 
in  the  diftridt  comprehended  between  Mauriac  and  Sort,  that 
lome  collections  of  this  combuftible  are  difeovered. 

It  appears  that  the  fmall  quantity  of  pits  dug  are  only  at 
the  furface,  and  have  been  dug  in  a  very  irregular  manner. 
We  have  no  accurate  information  in  regard  to  the  quantity  of 
coals  extracted,  or  to  the  price.  Thefe  mines,  however,  which 
are  not  far  from  the  courfe  of  the  Dordogne,  and  from  the 
place  where  that  river  is  navigable  for  boats,  might  by  thefe 
means  obtain  a  very  extenfive  confumption,  and  deferve  to  be 
worked  with  greater  care. 

Departments  of  Charente  and  Dower  Charente . 

There  are  no  coal  mines  worked  in  thefe  twro  departments, 
and  therefore  they  are  obliged  to  procure  their  fuel  from 
others.  The  ports  of  Hoehelle  and  Rochefort  may  receive 
and  give  circulation  to  the  coals  carried  thither  bv  fea  from 
the  departments  of  the  North  or  from  England,  or  thofe  con¬ 
veyed  by  the  internal  navigation,  and  which  might  be  fent 
to  La  Gironde  by  the  Tarn,  the  Lot,  and  La  Dordogne. 

Department  of  the  Cher. 

No  coal  mines  are  worked  in  this  department;  but  it  might 
be  fupplied  in  abundance  with  coals  of  an  excellent  quality 
by  the  Cher,  if  that  river  were  rendered  navigable  with  more 
fafety  to.  above  Saint- Amand,  which  would  require  very 
little  expenfe.  The  rich  collections  of  coa!  of  Commentry, 
and  the  other  ftrata  lately  difeovered  in  the  environs  of 
Meaulne,  in  the  department  of  Allier,  would  obtain  a  con¬ 
fumption,  which  is  at  prefent  wanting  ;  and  the  working  of 
them  would  give  life  to  thefe  cantons,  and  would  concur 
with  the  products  of  the  valuable  forges  in  the  department 
of  Cher  to  increafe  the  means  of  induftry  in  that  country. 

Department  of  Correze . 

Coals  are  dug  up  in  feveral  communes  of  this  department 
(13),  and  a  great  many  indications  of  this  combuftible  are 
•found  in  it.  The  communes  where  the  beft  known  mines  are 
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now  worked  are  Argental,  where  it  appears  there  are  abun¬ 
dant  collections  of  coal ;  La  Pleau,  where  feveral  ftrata  are 
known,  and  worked  with  facility,  becaufe  they  form  part  of 
a  mountain  in  which  galleries  for  extracting  the  coals,  and 
fuffering  the  water  to  run  off,  are  conftruCted  at  a  fmall  ex- 
penfe:  in  a  word,  the  communes  of  the  Cublac,  Venteflac, 
and  the  environs  of  Alaffac. 

The  annual  produCt  of  thefe  different  mines  may  be  efti- 
mated  at  50,000  myriagratnmes.  That  of  La  Pleau  fupplies 
the  manufactory  of  arms  at  Tulles,  it  affords  the  principal 
confumption ;  and  that  of  Montignac  fupplies  the  manufac¬ 
tory  of  Bergerac. 

The  Vezere,  which  begins  to  be  navigable  at  Uzerche, 
and  La  Correze  at  Tulles,,  furnifh  fome  means  of  tranfporta- 
tion  for  the  other  mines.  The  Dordogne,  which  is  navi¬ 
gable  for  boats  only  at  Souillac,  would  furnith  more  means 
of  aCtivity  to  the  mines  of  La  Pleau,  and  thofe  of  Argental, 
were  it  rendered  navigable  as  far  as  the  latter. 

The  mean  price  of  the  coals  is  10  cents  per  myriagramme. 
The  mines  in  general  are  badly  worked,  as  they  want  a  fuf- 
ficient  confumption. 

Corjica  and  the  IJland  of  .Elba. 

The  information  hitherto  obtained  in  regard  to  the  mineral 
productions  of  thefe  two  itlands  does  not  afford  reafon  to 
think  that  they  contain  coals. 

[To  be  continued.] 
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sir.  To  Mr.  Tilloch. 

I  AM  happy  in  having  it  in  my  power  to  add  to  the  Sketch 
of  the  Hiftory  of  Mining  in  Devon  and  Cornwall,  with  which 
I  fome  time  lince  troubled  you  *,  a  more  extended  view  of 
the  fubjeCt  from  the  hands  of  an  ingenious  friend.  If  the 
infertion  of  either  the  former  or  the  prefent  in  your  valuable 
work  fhall  ever  draw  to  the  fubjeCl  the  attention  of  thofe 
who  are  able,  in  different  diftriCts,  to  enlarge  our  knowledge 
on  this  head,  it  may  be  a  general  benefit,  and  will  gratify0 

Your  obedient  fervant, 

Taviftock,  JOHN  TAYLOR, 

March  1803. 

*  Sec  vol.  v.  p.  357  —  365. 

^  Sketch 
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Conamur  tenues  grandia  !  Horace. 

IT  gratifies  the  curiofily,  and  proves  fufficiently  amufing, 
to  trace  the  origin  and  delineate  the  progrefs  of  any  thing 
which  occupies  our  thoughts  or  engages  our  attention  ;  but 
when  fuch.an  inquiry  is  connected  with  any  important  art  or 
fcience,  it  furely  muft  be  more  worthy  the  profecution,  as 
beino*  calculated  to  afford  fome  ufeful  information  as  well  as 

O 

agreeable  entertainment.  Such  are  the  effects  that  feem 
likely  to  refult  from  the  hiftory  of  the  rife  and  progrefs  of 
the  art  of  mining ;  and  it  is  hoped  that  the  reader  may  meet 
at  lead:  with  the  latter  of  thefe  effects  in  this  humble  attempt 
to  colleCI  into  a  fhort  compafs  what  may  perhaps  convey 
fome  general  idea  of  the  antiquity  of  the  art  of  working 
mines,  and  its  gradual  advancement  to  its  prefen t  dignified 
and  important  ftation. 

When  we  confider  the  many  improvements  and  important 
difcoveries  that  have  been  made  in  chemiftry  within  thefe 
few  years,  and  compare  the  increafe  of  chemical  knowledge 
in  the  prefent  age  with  that  of  former  periods,  it  may  per¬ 
haps  be  thought  that  we  cannot  receive  any  advantages  from 
old  authors,  and  that  hittories  of  this  kind  fcarcely  deferve 
notice,  becaufe.  they  are  not  abfolutely  necelfary  to  the  know¬ 
ledge  of  mining,  nor  to  the  juft  performance  of  the  feveral 
operations  belonging  to  it.  Yet,  as  nothing  is  more  intereft- 
ing  to  an  artift  than  the  rife  and  fate  of  his  art,  and  nothing 
more  ufeful  to  him  than  the  labours  and  experience  of  his 
predeceftbrs,  it  appears  incumbent  upon  us  to  receive  with 
acknowledgment,  and  ftudy  with  attention,  the  works  of 
thofe  wife  and  enlightened  men  in  the  middle  ages’ who  di¬ 
rected  their  attention  to  the  improvement  of  the  arts,  and, 
being  free  from  the  prejudices  ofhoftile  feCts  and  attached  to 
the  love  of  truth,  contemplated  with  fteady  zeal  the  opera¬ 
tions  and  productions  of  nature,  and  defcribed  appearances 
as  they  exifted,  without  any  mixture  of  theory  or  hypothefis. 

The  art  of  difcovering  metals  in  the  mine,  and  rendering 
them  ft  for  ufe  by  chemical  proceffes,  is  of  the  moft -remote 
antiquity.  Mofes,  the  oldeft  of  all  authors,  mentions  the  ufe 
of  brafs  and  iron,  which  could  only  have  ari fen  from  fome 
acquaintance  with  the  metallurgic  art;  and  this  account  is 
confirmed  by  the  moft  antient  hiftorians  and  fabulifts.  Dio¬ 
dorus  Siculus  relates  that  the  Egyptians  adored  Vulcan  as  a 
god,  and  efteemed  him  the  firft  inventor  of  all  arts  and  ope¬ 
rations  relating  to  metals;  and  all  the  profane  authors  coin- 
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cide  in  this  belief  of  Vulcan  being  the  fir (l  inventor  of  the 
ufe  of  metals,  and  that  in  the  earlieft  ages  of  the  world. 
Greece,  the  firft  enlightened  nation  of  Europe,  received  the 
rudiments  of  her  arts  and  knowledge  from  Afia  and  Egypt, 
and  probably  tranfmitted  her  knowledge  of  working  mines 
to  the  Romans.  The  antient  Greeks  and  Romans  were  not 
deficient  in  the  mathematical  parts  of  mining,  as  fome  of 
their  fubterraneous  works  hill  remain  objects  of  admiration  ; 
and  we  may  conclude  from  their  accounts  that  they  were 
good  metallurgies  and  fmelters,  though  they  have  left  but 
few  traditional  practices  and  proceffes,  and  thefe  vague  and 
not  to  be  depended  upon. 

It  Teems  probable  that  mines  were  objects  of  attention  and 
inquiry  among  the  Romans,  as  we  find  that  the  hiflorian 
Tacitus,  in  his  account  of  Germany,  remarks  that  the  inha¬ 
bitants  were  not  acquainted  with  their  prefent  valuable  mines 
of  gold,  fiver,  &c. ;  but  doubts  whether  trealures  might  hut 
be  difcovered  upon  fearching  for  them.  Argentum  et  au- 
rum  propitii  an  irati  Dei  negaverint,  dubito.  Nec  tamen  af- 
firmaverim  nullam  Germanise  ven am  argentum  aurumve  gig-, 
nere.  Guis  enim  fcrutatus  eft  ?  Polfeffione  et  ufu  baud 
perinde  afficiuntur.  (De  moribus  German .) 

And  it  feems  probable  alfo  that  the  Romans  were  ac¬ 
quainted  with  the  proceffes  of  digging',  feparating,  and  puri¬ 
fying,  metals;  as  the  mines  in  Tranfylvania  are  generally 
fuppofed  to  be  Roman  works  ;  and  fome  mines  on  the  Rhine 
and  the  Danube,  in  Lorrain,  Allace,  Suevia,  and  Noricum, 
appear  to  have  been  worked  in  the  decline  of  the  antient 
Roman  empire. 

After  the  deftruCtion  of  the  weftern  empire,  when  all 
learning,  books,  arts,  and  fciences,  were  overwhelmed  in  the 
general  wreck,  we  have  no  account  of  any  mineralogical  pur- 
luit-s  until  the  middle  of  the  tenth  century,  when  the  mines 
In  the  Rammelfburg,  near  Goflar,  and  fome  of  the  adjacent 
ones  in  the  Hartz  mountains  were  difcovered,  and  worked  to 
advantage.  The  metallurgical  proceffes  at  Goflar  were  pro¬ 
bably  conducted  upon  traditional  proceffes  either  Roman  or 
German ;  and  we  may  fuppofe  the  knowledge  of  the  Germans 
was  not  confiderable  if  we  judge  from  their  operations,  which, 
on  account  of  the  irony  and  zincous  refractory  mixtures, 
were  various,  compound,  and  tedious.  The  commencement 
of  the  fix  teen  th  century  may  be  looked  upon  as  one  of  the 
moft  remarkable  and  fplendid  epochs  in  the  annals  of  mining, 
as  well  as  in  the  annals  of  the  world.  Arts  and  fciences  then 
began  to  be  profecuted  with  ardour  and  fuccefs,  and  from 
this  aera  the  productions  of  nature  were  ftudied  and  unfolded 
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to  man.  The  traditional  and  empirical  fcience  of  metals  now 
gave  way  to  the  fcientifical  principles  of  chemiftry,  which 
were  derived  from  the  Arabians. 

Agricola  was  the  firft  of  the  learned  writers  on  this  fubjedt; 
and  for  his  extraordinary  learning  and  practical  erudition 
in  his  treatifes  De  Re  Me  tallied  et  de  Re  FoJJilium  he  is 
juftly  entitled  to  the  firft  place  among  the  chemical  metal- 
lurgifts  who  have  fince  appeared.  H.  R. 


XXX.  On  the  Converfon  of  Grafs  Land  into  Tillage , 

To  the  Editor  of  the  Philofophical  Magazine. 

Wsi  R, 

ITHOUT  offering  you  any  apology  for  intruding 
upon  your  time,  I  take  the  liberty  of  fending  you  an  abftradt 
of  a  paper  to  which  the  utmoft  confequence  is  attached  from 
its  fubjedf,  and  written  by  a  man  whofe  name  is  too  well 
known  amongft  thofe  (killed  in  agriculture  to  need  any  com¬ 
mendation. 

The  effay  is  divided  into  three  chapters,  and  each  chapter 
is  divided  into  fedfions.  The  prefent  communication  is  an 
abftradl  of  the  firft  chapter. 

Mr.  Clofe  fets  out  in  this  chapter  by  faying  (which  is  an 
undoubted  truth)  that  agriculture  is  the  parent  of  commerce, 
but  that  it  has  made  a  very  flow  progrefs,  confidering  its  uti¬ 
lity  and  the  advantages  we  derive  from  fuch  a  beautiful  fci¬ 
ence.  The  obftacles  which  are  fuppofed  (and  juftly  too,  I 
firmly  believe)  by  Mr.  Clofe  to  the  improvement  of  agricul¬ 
ture,  are  tithes  :  the  difficulty  and  expenfe  of  inclofing  wafte 
lands  :  expenfive  and  injudicious  leafes  :  want  of  knowledge 
in  the  practical  farmers  :  thegreat  increafe  of  the  poor-rates  ; 
and  a  want  of  that  energy  which  formerly  characterized  the 
agricultural  labours  of  this  ifland. 

Air.  Clofe  bonceives  it  would  be  much  more  to  the  advan¬ 
tage  of  the  farmer,  and  not  in  the  leaft  injurious  to  the  clergy, 
if  fome  mode  of  paying  the  latter  were  devifed  inftead  of 
taking  their  income  as  it  is  done  at  prefent,  which  is  one 
great  check  to  the  improvement  of  agriculture. 

The  tithes  fliould  be  valued  throughout  the  kingdom  by 
fome  able  perfon  or  perfons,  and,  after  a  proper  valuation  has 

*  From  a  paper  on  the  fubjeft  by  the  Rev.  H.  Clofe,  of  Hordle,  near 
Lymington  ;  publilhed  in  the  Communications  to  the  Board  of  Agricul¬ 
ture,  vol,  iii.  part  j. 
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been  fet  upon  them,  to  be  offered  to  the  owner  at  that  valua¬ 
tion*.  When  the  tithes. are  fold,  the  money  fhould  be  in¬ 
verted  in  the  funds ;  and  Mr.  Clofe  calculates,  that  half,  or 
at  moft  three-fourths,  of  the  intereft  arifing  from  this  capital 
would  pay  the  clergy  their  prefent  incomes,  and  the  furplus 
to  accumulate  for  their  benefit  fhould  provifions,  & c.  advance. 
In  order  that  the  annuitants  Ihould  receive  an  adequate  com- 
penfation  if  anv  fuch.  advance  took  place,  the  average  price 
of  wheat  fhould  be  taken  once  in  four  or  five  years,  and  a 
proportionate  addition  be  made  to. their  incomes  as  the  corn 
had  advanced.  This  meafure  is  propofed  by  Mr.  Cole  to 
originate  with  the  crown.  He  calculates  that  the  livings 
now  in  the  patronage  of  his  majgffy  amount  to  about 
1 10,000 1.  per  annum,  to  which  fhould  be  added  at  lead 
one-third  to  make  their  full  value,  which  would  come  to 
about  146,000  b  per  annum.  If  thefe  tithes  were  fold  at 
only  twenty-fix  years  purchale,  it  would  produce  a  capital  of 
3,796,000b,  which,  at  only  four  per  cent.,  would  fecure  to 
the  clergy  holding  fuch  preferment  their  full  income,  arid 
leave  above  40,000  b  a  year  to  accumulate  for  their  benefit 
fhould  any  unforefeen  accident  arife.  By  this  fcheme,  nei¬ 
ther  his  majefiy  nor  any  other  patron  of  a  living  would  be 
deprived  of  their  patronage. 

To  obviate  the  difficulties  attending  an  inclofure  of  wade 
land,  Mr.  Clofe  propofes,  infiead  of  a  bill  being  brought 
into  parliament,  that  there  fhould  be  an  aft  to  empower 
the  magifirates  at  quarter  feffions  to  judge  of  the  expediency 
or  inexpediency  of  Inch  inclofure,”  and  that  the  ufual  no¬ 
tices  fhould  be  given  of  fuch  a  meafure  in  the  countv  papers. 
See.— The  b  ench  of  magifirates  fhould  appoint  five  afting 
magifirates  who  are  entirely  difinterefied  in  the  inclofure  ; 
theie  five  to  appoint  two  commiffioners,  who  fihall  be  fwom 
to  do  jufiice  to  all  parties  in  adjudging  the  claims.  Thefe 
commiffioners  fhould  have  a  certain  fum  (firfi  agreed  upon) 
paid  them,  and  by  no  means  to  be  paid  by  the  day  or  mile ; 
and  not  to  aft  upon  more  than  one  inclofure  at  the  fame 
time.  Should  any  difpute  arife,  the  magifirates  to  decide, 
and  the  party  againft  whom  fuch  a  decifion  is  made,  to  pay 
all  cofisf  •  Mr.  Cole  obfer  ves,  that  as  this  is  empowering 

.  the 

*  There  are  few  proprietors,  I  believe,  in  this  country,  from  all  J  am 
able  to  learn,  who  would  not  jump  at  fuch  a  proposal,  were  the  tithes  va¬ 
lued  at  a  price  worth  his  attention. 

f  It  is  with  great  deference  I  beg  leave  to  differ  with  Mr.  Clofe  re- 
fpefting  his  mode  of  deciding  difputes  by  magifirates  :  however  impartial 
they  are  fuppofed  to  be,  and  whatever  may  be  the  opinion  of  the  “  high eft 
legal  authority/  it  is  putting  the  property  of  individuals  into' the  power 
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the  magiftrates  to  decide  upon  law  and  fa6f,  he  would  re¬ 
commend  that  a  ftatement  be  made  for  the  opinion  of  the 
C(  higheft  legal  authority.”  JSIo  right  fhould  be  preferved  to 
render  this  inclofure  null  and  void;  and  fhould  anv  portion 
of  land  be  allotted  to  a  perfon  who  is  the  olienfible  owner  of 
the  eftate,  and  fliould  afterwards  be  evicted,  the  common 
then  to  he  given  to  the  owner.  Mr.  Cole  believes  that  there 
is  great  want  of  (kill,  and  not,  as  many  fuppofe,  capital. 

Of  leafes,  the  following  fketch  he  recomme-nds  * : — The 
landlord  covenants  to  give  quiet  pofleffion  of  the  houfe  and 
out-houfes,  and  to  put  and  keep  the  fame  in  repair;  alfo  to 
put  the  gates,  ftiles,  and  every  fort  of  fence  in  repair;  to  in- 

fure  quiet  pofleffion  of  the  above,  and  of  — - number  of 

acres  of  lands  fituated  in  the  parifh  of - ,  for - — - 

number  of  years  ;  to  pay  the  land-tax,  and  allow  the  tenant 
to  hold  certain  part  of  the  buildings  and  lands  for  a  fpecified 
term  after  the  expiration  of  his  leafe.  The  tenant  covenants 
to  take  the  premiles,  to  pay  his  rent  in  two  equal  half-yearly 
payments;  to  cart  all  materials  for  repairs  gratis;  to  find  the 
workmen,  when  employed  in  fuch  repairs,  the  ufual  allow¬ 
ance  of  wholefoine  beer;  to  keep  and  leave  the  gates,  pofts, 
rails,  and  every  fort  of  fence  in  repair;  to  allow  the  landlord 
or  his  a  vents  free  invrefs  and  rev  refs  to  ffioot,  fifh,  or  hunt, 
over  the  lands;  to  warn  off  every  one,  and  to  bring  actions, 
if  neceffary,  at  the  landlord’s  expenfe,  againft  all  perfons  who 
may  trefpafs  upon  the  premifes ;  not  to  break  up  certain  por¬ 
tions  of  meadow  and  pafture  lands ;  to  keep  the  ditches  and 
water  courfes  open  ;  to  crop  the  lands  according  to  the  rota¬ 
tion  recommended  in  the  table  at  the  end  of  this  effay  f, 
having  refpedfc  to  the  different  foils  :  to  pay  all  parochial 
taxes  ;  to  expend  the  hay,  ftraw,  haulm,  and  other  fodder, 
produced  from  the  lands,  upon  the  premifes;.  and  to  life  all 
the  dung,  foil,  and  compoft,  arifing  from  the  fame,  upon  the 
fame  lands  belonging  to  the  premifes*  hereby  demifed ;  ex¬ 
cept  the  produce  of  fuch  dung  and  compoft,,  &e.  arifing 
from  the  two  lafl  years’  crops  previous  to  the  expiration  of 
the  leafe ;  all  of  which  fhall  be  left,  in  a  farmer-like  man¬ 
ner,  in  the  farm-yards,  or  other  convenient  place,  for  the  ufe 

of  a  fet  of  men  whom  the  old  common  law  of  England  did  never  authorize 
to  decide  upon  fuch  queftions,  and  wrefting  that  invaluable  bulwark  of  our 
liberties,  the  trial  by  jury ,  fiom  oipr  hands,  which  the  conftitudon  does  au¬ 
thorize  ro  determine.  This  bleffing  is  too  much  curtailed  already,  and  I 
trail  we  fhall  never  fee  it  laid  afide  upon  fuch  an  important  cafe  as  the  one 
in  queltion. 

*  This  {ketch  appeared  to  me  fo  important,  that  I  thought  it  would  be 
better  to  give  it  complete,  inilead  of  abridging  it. 

f  This  vyill  be  given  in  a  fubfequenc-  paper. 
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of  the  landlord  or  in-coming  tenant :  to  leave  all  the  ft  raw 
of  the  laft  year’s  crop  to  the  in-coming  tenant,  he  carting 
the  corn  to  any  market  within  the  diftance  of  ten  miles*; 
to  pay  five  pounds  an  acre  additional  rent  for  every  acre  of 
meadow  or  pafture  land,  fpecified  as  not  to  he  broken  up, 
fhould  he  plough  or  till  the  fame;  to  pay  five  pounds  an 
acre  additional  rent  for  every  acre  cropped  contrary  to  cove¬ 
nant;  to  preferve  timbers;  not  to  cut,  lop,  or  top,  any  pol¬ 
lard  trees,  underwoods,  or  hedge  rows,  under  eight  or  ten 
years  growth,  according  to  the  produdtivenefs  or  fterility  of 
the  foil :  to  allow  landlord  or  his  agents  to  cut  or  fell  timber, 
and  to  cart  the  fame  off  the  land,  at  feafonable  times. 

For  the  want  of  knowledge  amongft  pra&ical  farmers, 
which  Mr.  Cole  thinks  very  great,  he  propofes  that  an  ex¬ 
perimental  farm  fhould  be  taken  by  the  Board  of  Agriculture, 
and  to  allow  a  certain  number  of  pupils,  on  paying  a  certain 
fum  of  money,  to  be  inftru&ed  in  every  branch  of  agricul¬ 
ture,  and  alfo  thofe  fciences  more  immediately  connected 
with  it.  This  farm  to  be  fupplied  with  proper  perfons  as 
inftrudtors,  and  particular  rules  for  the  condudf  of  the  pupils 
to  be  laid  down  and  ftridtly  obferved.  There  is  a  great 
want  of  communication  (obferves  Mr.  Cole)  with  refpedt  to 
approved'  fa£ls  in  agriculture;  and  being  generally  known 
in  Norfolk  and  Suffolk,  he  propofes  that  noblemen  and 
gentlemen  fhould  take  a  proper  perfon  as  a  tenant  from 
either  of  thefe  counties,  and  place  them  upon  a  centrical  part 
of  their  eftates,  lying  in  a  county  where  the  management 
and  improvement  of  grafs  lands  and  ftock  are  well  under- 
ftood.  He  then  gives  his'opinion  from  what  part  of  Suffolk 
or  Norfolk  thefe  men  fhould  be  taken,  according  to  the  na¬ 
ture  of  the  land  upon  which  they  are  to  be  placed. 

The  poor  rates  juftly  come  under  Mr.  Clofe’s  cenfure.  He 
conceives  that  the  enormous  rates  lately  levied  are  owing  to 
the  inadequate  price  of  labour  in  proportion  to  the  price  of 
provifions  f.  This  not  only  burthens  the  farmer  with  a  con- 

ftant 

*  This  claufe  rot  to  extend  to  dairy  farms ;  as,  where  a  large  ftock  is 
kept,  the  out-going  tenant  lhould  have  permiffion  to  fodder  his  cattle  with 
it  until  the  fpring,  leaving  the  dung,  &rc. — Note  by  Mr.  Ciofe. 

•f  The  following  curi  >us  circumftance  deferves  to  be  mentioned  : — - 
"When  the  minifters  and  their  friends  in  the  houfeof  commons  were  pro- 
pofing  fubftitutes  for  bread,  and  bounties  upon  different  articles,  Mr. 
.Horne  Tooke,  in  one  of  the  debates  upon  a  potatoe  bill,  threw  out  to  . the 
houfe  this  very  idea  of  the  price  of  labour  being  inadequate  to  the  price  of 
provifions,  and  that  the  poor  man  s  one  pound  was  not  worth  one- fourth 
to  him  now,  when  compared  with  its  former  valuer  he  recommended  to 
minifters  r.o  drop  this  method  of  relieving  them,  as  it  never  would  anfwer, 
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ftant  load  upon  his  operations,  but  falls  extremely  heavy  upon 
the  poor  mechanic,  whofe  profeffion  will  not  permit  him  to 
make  that  advance  on  his  articles  the  heavy  taxes  he  pays 
would  juftify  him  in  doing.  It  likewife  ultimately  falls  upon 
the  land  owner,  who,  when  he  lets  his  farm,  the  valuation  is 
always  taken  according  to  taxes,  rates,  &c.,  which  the  farm 
pays,  and  of  courfe  a  deduction  is  made  in  favour  of  the  te¬ 
nant.  It  has  likewife  deftroyed  a  very  valuable  clafs  of  fo- 
ciety,  viz.  the  induftrious  and  labouring  people,  whofe  honeft 
pride  was  to  boaft  that  they  never  were  beholden  to  their 
parifli  for  aftiftance.  The  plan  of  relieving  thefe  induftrious 
people  is  likewife  bad;  not  that  it  can  be  altered,  but  by 
afcertaining  what  a  man  earns,  and  paying  him  accordingly: 
he  who  is  ftrong  and  able,  and  gets  a  tolerable  maintenance, 
feeing  the  man  who  is  not  able,  by  reafon  of  his  weaknefs  or 
ill  health,  receive  more,  thinks  that  by  flackening  his  work 
he  fhall  receive  more;  and  this  is  abfolutely  the  cafe  almoft 
every  where  :  and  he  adds,  “  I  am  fully  perfuaded,  that  by 
the  aggregate  body  of  agricultural  labourers  not  more  than 
three-fourths  of  the  fame  work  is  performed  as  was  done  ten 
years  back  by  the  fame  number  of  hands. ”  Mr.  Clofe  then 
goes  on  to  propofe  a  plan  for  the  relief  of  what  is  called 
“fecond  poor;”  viz.  thofe  labourers  who  have  never  received 
parifh  relief,  but  are  entitled  to  a  relief  from  charities  left  to 
parifhes.  As  there  are  but  few  who  have  not  had  parilh  re¬ 
lief,  and  confequently  not  entitled  to  thefe  charities,  an  a<3; 
of  parliament  fliould  be  palled  entitling  this  clafs  of  people 
to  thefe  charities,  notwithftanding  having  received  parifh  re¬ 
lief,  To  guard  againft  this  valuable  part  of  the  community 
being  again  degraded,  he  propofes  that  “  the  price  of  labour 
fhould  be  regulated  by  the  price  of  bread  corn.”  Mr.  Clofe 
alfo  propofes  that  thofe  who  do  receive  parifli  relief  after  fucb 
a  regulation  as  this,  fliould  be  badged*. 

N  I  am,  Sir, 

Your  very  obedient  fervant, 

Agricola. 

for  they  only  increafed  the  price  inftead  of  lowering  it.  They  faw  the 
wifdom  of  this  remark,  and  they  never  propofed  any  more  bounties  to 
lower  the  price  of  provifions. 

*  Here  too,  again,  I  beg  leave  to  differ  from  IVIr.  Clofe  with  refpedt  to 
bodging  the  poor.  It  is  making  a  diftin£tion  to  which  the  loweft  of  man¬ 
kind  only  will  fubmit,  and  making  a  diftin£tion  to  a  clafs  of  people  who 
probably  may  be  obliged  to  fetk  parochial  relief  owing  to  misfortunes,, 
and  not  to  dearnefs  of  provifions. 
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Athena  um  of  Pans  December  30,  ^  Jerome  La  lande. 

If  we  were  aftonifiied  laft  year  to  fee  the  Hiftory  of  Aftvo- 
nomy  begin  with  the  difcovery  of  a  ninth  planet,  we  ought 
to  be  much  more  fo  to  find  this  year  alfo  a  difcovery  of  the 
hke  kind,  which  we  did  not  expedt.  It  was  alfo  by  a  for¬ 
tunate  chance  that  the  tenth  planet  was  found  ;  but  it  was 
neceffarv  that  chance  fhould  favour  an  affiduotts  and  intelli- 
gent  attronomer. 

At  nine  in  the  evening  on  the  28th  of  March  1802,  Dr. 
Gibers  obferved  at  Bremen  Piazzi’s  planet,  which  had  af¬ 
forded  occupation  to  aftronomers  for  a  year.  He  was  exa¬ 
mining  with  his  telefcope  all  the  fmall  {tars  in  the  Virgin’s 
wing  to  afcertain  their  portions;  and  that  he  might  be  en¬ 
abled  to  determine  with  more  eafe  the  places  of  the  planet, 
he  had  arrived  at  the  twentieth  liar  of  Virgo,  near  which  he 
had  obferved  the  planet  in  the  month  of  January,  and  was 
furprifed  to  lee  near  this  ftar,  which  is  of  the  fixth  magnitude, 
another  fmall  one  of  the  feventh.  He  was  certain  that  it  had 
not  been  there  at  the  time  of  his  firft  obfervations  :  he  there¬ 
fore  haftened  to  determine  its  pofition  ;  and  having  continued 
to  view  it  for  two  hours,  he  perceived  that  in  this  interval  it 
had  changed  its  pofition.  The  two  following  nights  afforded 
him  the  means  of  determining  its  motion,  which  was  io;per 
clay.  As  loon  as  he  had  made  public  this  curious  obferva- 
tion,  aftronomers  took  the  earlieit  opportunity  of  observing 
this  new  ftar,  and  of  calculating  its  orbit.  Dr.  Gaufs,  an 
able  geometrician  of  Brunfwick,  calculated  the  elements,  and 
C.  Burckhardt  employed  himfelf  on  fimilar  calculations. 

On  the  4th  of  June  C.  Bnrckhardt  finifhed  his  calculations 
in  regard  to  this  ftar  of  Olbers.  We  expended  them  with 
great  impatience,  being  defirous  to  know  whether  it  was  a 
planet  or  a  comet.  He  found  its  revolution  to  be  4  years 
7  months  and  27  days  5  its  difiance  2*785,  or  96  millions  of 
leagues;  its  eccentricity  0*2463,  which  produces  an  inequa¬ 
lity  of  28°  25 7;  its  inclination  34°  517  ;  its  node  5s  220  28 7; 
its  aphelion  10s  2°  3' ;  and  the  epoch  of  its  longitude  for  1802 
4s  23 0  id. 

On  the  t 4th  of  November  C.  Burckhardt  published  others 
in  the  Moniteur,  which  correipond  to  the  obfervations  made 
as  far  as  the  20th  of  September  1802.  The  revolution  4  years 
7  months  13  days;  difiance  2*7699  ;  eccentricity  0*2463; 
inclination  340  38^  o'7;  node  5s  22°  27 7  35"  ;  aphelion  10* 
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1°  12'  197;  epoch  of  1802,  4s  230  %\r  38'b  the  31ft  of 
December  preceding;  equation  28°  25'.  C.  Burckhardt  has 
calculated  alfo  the  perturbations  of  Olbers’s  planet,  which 
amount  to  feveral  degrees ;  they  are  long  and  difficult,  and 
will  require  changes  in  the  foregoing  elements.  Dr.  Gaufs 
has  publifhed  in  Von  Zach’s  journal  for  September  an  ephe- 
meris  of  Olbers’s  planet  up  to.  the  1  ft  of  July  1803.  But 
C.  Burckhardt,  when  he  has  finifhed  his  calculation  of  the 
perturbations,  will  give  us  elements  ftill  more  certain. 

In  the  beginning  of  January  Dr.  Olbers  found  again  Piaz- 
zi’s  planet,  which  had  difappeared  for  a  long  time  ;  and  aftro- 
nomers  continued  to  obferve  it  till  the  month  of  July.  After 
the  15th  of  February  Dr.  Gaufs  calculated  the  new  ele¬ 
ments  j  but  C.  Burckhardt  undertook  to  calculate  the  per¬ 
turbations  which  that  planet  experiences  by  the  attraction 
of  Jupiter,  and  found  more  exaCt  elements.  We  afterwards 
received  the  perturbations  calculated  by  M.  Oriani  of  Milan, 
and  which  Dr.  Gaufs  took  into  account  that  he  might  better 
obtain  the  elements  of  its  orbit.  Thole  given  in  Von  Zach’s 
journal  for  the  month  of  November;  diftance  2*7675  ;  tro¬ 
pical  revolution  1681  days  9  hours;  eccentricity  0*078835; 
equation  90  2';  inclination  io°57;377;  epoch  for  1 803  at 
Gotha,  2330  37y  35M  aphelion  326°  37'  40';  node  80^ 
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The  king  of  Naples  has  made  an  addition  of  1200  francs 
to  Piazzi’s  falary,  in  confequence  of  his  difcovery  of  the  new 
planet,  and  the  homage  he  has  rendered  to  his  majefty  by 
naming  it  in  his  writings  Ceres  Ferdmandea . 

This  year  we  have  had  alfo  a  comet,  and  though  very  fmall 
it  was  difcovered  in  three  places:  at  Marfeilles,  on  the  24th 
of  A u gull,  by  Louis  Pons,  keeper  of  the  obfervatory  ;  on  the 
28th,  by  C.  Mechain,  one  of  our  molt  celebrated  aftrono- 
mers,  to  whom  we  are  already  indebted  for  a  great  number; 
at  Bremen,  on  September  2d,  by  Dr.  Olbers,  who  difcovered 
the  tenth  planet.  This  comet  was  in  Serpentarius,  very  faint 
and  ill  defined,  having  a  very  fenfible  nucleus. 

C.  Mechain  and  C.  Meftier  at  Paris,  and  C.  Vidal  at 
Mirepoix,  obferved  it  with  care  till  the  3d  of  OCtober;  and 
C.  Mechain  calculated  its  elements  in  the  following  manner 
from  his  own  obfervations :  Node  10s  io°  17M  inclination 
570  o7;  perihelion  11s  2°  8';  diftance  1*0942;  paflage  of  the 
perihelion,  September  9th,  20h  43'  \  d  i  re  At  motion.  The 
elements  calculated  bv  Dr.  Olbers,  as  well  as  his  obfervations, 
have  been  inferted  in  Von  Zach’s  journal. 

It  may  here  be  feen  that  this  comet  is  among  the  fmall 
number  of  thofe  which  at  their  greateft  proximity  to  the  lun 
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are  further  diftant  than  the  earth  :  it  is  the  93d  the  orbits  of 
which  are  known* 

C.  Lalande  junior  has  had  the  fatisfa&ion  of  furnifhing 
exa£t  pofitions  of  ftars,  before  unknown,  with  which  aftrono- 
mers  had  often  been  obliged  to  compare  this  comet;  and  the 
fame  thing  has  happened  to  him  thefe  fifteen  years. 

The  new  tables  of  the  moon  bv  M.  Burg  form  a  verv  im- 
portant  epoch  in  the  hi  (lory  of  aftronomy  for  this  year.  I 
was  informed  by  Dr.  Von  Zach  that  M.  Burg  had  been  em¬ 
ployed  at  Vienna,  amidft  poverty  and  obfcurity,  in  calculating 
obfervations  of  the  moon  made  at  Greenwich,  with  the  hope 
of  improving  the  tables  of  the  moon:  and  on  the  19th  of 
March  1798  the  commifftoners  of  the  Inftitute,  being  aflem- 
bled  at  the  Board  of  Longitude  to  determine  on  the  fubje£t 
for  a  prize,  I  propofed  to  them  to  require  the  eftablifhment 
of  the  epochs  of  the  moon  by  a  great  number  of  obfervations. 

I  knew  that  M.  Burg  had  calculated  a  great  many,  and  I 
judged  that  this  would  give  him  an  opportunity  of  publifhing 
them,  and  at  the  fame  time  afford  us  the  means  of  rewarding 
his  labour.  When  the  prize  came  to  be  adjudged,  as  C.  Bou- 
vard  made  a  great  many  interefting  refearches  alfo,  it  was 
thought  proper  to  divide  it.  But  general  Bonaparte,  who 
that  day  preftded,  propofed  to  double  the  prize,  in  order  that 
each  might  have  3400  francs  :  and  this  was  agreed  to. 

C.  Laplace,  finding  that  this  fum  was  too  fmall  for  fo  im- 
menfe  a  labour  as  that  of  C.Burg,  and  that  he  could  deduce 
from  thefe  calculations  all  the  moon’s  equations  with  a  pre- 
cifion  never  before  obtained,  induced  the  Board  of  Longitude 
to  propofe  a  prize  of  6000  francs,  and  prevailed  on  the  mi- 
nifter  of  the  marine  and  of  the  interior  to  furnilh  each  the 
half  of  this  fum.  The  queftfon  was  publifhed  on  the  20th 
of  June  1800,  and  by  the  commencement  of  November  3801 
we  received  the  tables  fo  much  wifbed  for;  and  then  feverai 
fupplements.  On  the  26th  of  January  C.  Laplace  announced 
to  the  Inftitute,  that  he  had  found  in  the  theory  of  the  moon 
an  equation  the  period  of  which  is  180  years,  and  which 
amounts  to  i6/;;  fo  that  it  will  ferve  to  explain  the  tlifagree- 
ment  obferved  between  the  mean  motion  of  the  moon  100 
vears  ago  and  that  given  by  the  lad  obfervations.  This  equa¬ 
tion  is  compofed  of  two  terms,  of  which,  for  the  moment, 
we  can  have  only  the  fum;  hut  it  has  ferved  to  eftablifh  in 
the  motion  of  the  moon,  at  different  periods,  a  regularity 
which  before  could  not  be  obtained. 

On  the  25th  of  July  a  deputation  from  the  Board  of  Lon¬ 
gitude  went  to  give  in  its  report  to  the  firft  conful  on  the  la¬ 
bours  of  Burg,  and  the  prize  of  6000  francs.  I  reminded 
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him,  that  he  had  caufed  the  firft  prize  to  be  doubled,  and 
that  it  would  be  worthy  of  his  character  to  double  the  prefent 
one.  He  inftantly  complied.  The minifter  Chaptal,  who 
was  prefent,  propofed  to  me  to  induce  Burg  to  come  to  Paris, 
where  he  fhould  have  a  penfion  of  3000  francs.  He  would  he 
an  excellent  co-operator  in  improving  aftronomy  in  France, 
where  it  is  already  fo  much  cultivated  :  but  this  worthy  aftro- 
nomer  preferred  his  own  country  with  lefs  advantage.  His 
tables  of  the  moon  are  about  to  be  printed,  as  well  as  the 
new  tables  of  the  fun  by  Delambre;  and  we  have  already 
communicated  them  to  Dr.  Malkelyne,  the  aftronomer  royal 
of  England,  who  will  be  enabled  by  them  to  improve  the 
Nautical  Almanac,  which  fmce  1767  has  been  of  the  great  eft 
utility  to  navigators. 

The  report  of  C.  Delambre  will  be  publifhed  in  the  Con- 
noijjance  desTe?nps  for  the  year  13,  which  is  about  to  appear. 

The  Arabic  text  of  all  the  oblervations  in  the  manulcript 
of  Ibn  Junis,  lent  to  us  by  the  Batavian  republic,  with  a 
tranflation  by  C.  Cauffin,  and  an  extra&from  the  part  which, 
it  was  not  judged  neceflary  to  tranftate  and  to  print,  has  been 
hni filed  at  the  printing-office  of  the  republic.  C.  Cauffin  is 
the  fir  ft  of  all  the  profeffors  of  Arabic  who  has  rendered  his 
knowledge  really  ufeful.  I  reproached  them  fifty  years  a<n>, 
on  account  of  their  tranflating  nothing  but  romances. 

The  observation  of  the  eighteenth  tranfit  of  Mercury  over 
the  fun’s  difc  on  the  morning  of  November  9  perfectly  fuc- 
e-eeded.  We  were  the  more  interefted  in  it,  as  it  will  not  be 
again  feen  at  Paris  till  the  5th  of  May  1832.  It  confirmed, 
in  the  completed:  manner,  the  exa&nefs  of  my  tables  of  Mer¬ 
cury.  The  egrefs  of  the  centre,  according  "to  a  mean  of  all 
the  oblervations,  took  place  at  7'  34''  afternoon ;  and  the 
longitude  of  Mercury  which  I  thence  deduced  is  7s  if  if 
9/7,  at  2ih  Y  407  mean  time  of  the  conjunction,  even  taking 
into  account  the  correction  to  be  made  in  the  tables  of  the 
fun,  which  by  my  nephew  Lalande  was  obferved  to  be  — « 
lo7/  4  ;  the  geocentric  latitude  in  conjunction  5 677 .  I'  have 
had  the  moft  fatisfaCtory  confirmation  of  the  theory  of  Mer¬ 
cury,  which  I  gave  in  the  firft  memoir,  read  in  the  prft  fitting 
of  the  firft  clafs  of  the  Inftitute  on  the  lft  of  January  1796, 
More  details  on  this  fubjeCt  will  be  found  in  the  Memoirs  of 
the  Inftitute. 

M.  Cafella,  phyfician  to  the  king  of  Naples,  and  M,  Byg^e, 
aftronomer  royal  of  Copenhagen,  &c.  havefent  me  exaCt^ob- 
fervationsmf  this  tranfit. 

The  folftice  was  exa&ly  obferved  with  whole  circles  by 
C.  Delambre,  and  by  C.  Eurckhardt  and  Lalande  junior. 

The 
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The  mean  of  four  hundred  obfervations  gives  230  28/  f',  ot 
yJi  more  than  in  my  tables  :  laft  year  it  was  only  6 " ;  we 
ought  to  be  fatisfied  with  this  agreement. 

Duc-la-Chapelle  has  publifhed,  in  the  fourth  volume  of 
the  Memoirs  of  the  Inflitute,  folflitial  obfervations  which 
give  him  3i;/for  the  fecular  diminution  of  the  obliquity  of 
the  ecliptic.  C.  Mechain  has  ftill  found  10  feconds  lei's  for 
the  obliquity  of  the  winter  folftiee. 

C.  Vidal  has  fent  in  his  obfervations  of  the  new  planets 
and  a  great  many  others :  he  has  even  had  the  complaifance 
to  terminate  fome  zones  of  circumpolar  ftars  which  were  not 
complete  in  the  Hifloire  Cclejte  Frangoife  publifhed  in  1801. 

The  inferior  conjunction  of  Venus,  obferved  in  the  end  of 
D  ecember  by  C.  Burckhardt  and  Lalande,  gave  us  for  the 
correction  of  my  tables  +  29^  which  do  not  make  10  in 
the  longitude  feen  from  the  fun.  ' 

But  as  the  tables  of  Venus  had  not  vet  been  calculated  with 
the  perturbations,  and  as  C.  Lalande  junior  propofed  to  un¬ 
dertake  this  labour,  C.  Chabrol  furnifhed  him  with  a  table 
of  the  equation  calculated  to  tenths  of  feconds,  which  was  an 
clfential  preliminary.  It  is  time  it  fhould  be  begun.  We  have 
40  years  exaCI  obfervations  of  Venus ;  and  thefe  40  years  ob¬ 
fervations,  from  1761  to  1801,  will  give  us  the  motion  of 
Venus  as  exaCt  as  the  Babylonian  obfervation  made  2072 
years  ago,  and  refpeCling  which  there  is  fome  doubt,  as  I 
have  already  explained.  (See  Mcmoires  de  V  Academie  1785, 
p.25°.) 

The  oppofition  of  Mars,  which  took  place  on  the  24th  of 
December,  could  not  be  obferved ;  but  the  obfervations  of 
that  night  gave  a  correction  in  the  tables  of  Lalande  junior 
—  5" ;  which  make  only  two  in  the  heliocentric  longitude. 

The  difappearance  of  Saturn’s  ring,  which  will  take  place 
in  1803,  has  been  preceded  by  a  lingular  phaenomenon.  The 
anfes  wrere  on  the  point  of  difappearing,  and  it  was  with  dif¬ 
ficulty  that  C.  Mechain  difeovered  them  on  the  morning  of 
December  20.  C.  Flaguergues  alfo  loft  fight  of  them  on  the 
16th.  But  we  {ball  loon  fee  them  re-appear,  as  the  earth  will 
return  on  the  28th  of  June :  the  fun  palling  through  the  plane 
of  the  ring,,  we  fhall  lofe  fight  of  them  till  the "23d  of  Ali¬ 
gn  11,  at  which  time  the  earth  will  pafs  to  the  north  of  the 
ring,  and  permit  us  to  fee  the  furface  of  it  illuminated  by  the 
fun.  Dujejour ,  Traite  analytique  de$  JS/louvemens  Ctlejles y 
vol.  ii.  p'.  155. 

C.  Chabrol  and  C.  Flaguergues  have  calculated  a  great 
number  of  tables  of  aberrations  and  nutations  for  600  ftars 
of  the  fundamental. catalogue  which  Lalande  junior  inferts 

every 
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every  year  in  the  Connoijfance  des  Temps ,  and  always  with 
new  improvements. 

C.  Lalande,  mv  nephew,  continues  to  obferve  the  right 
afcenfions  and  declination  of  a  great  number  of  ftars  not  well 
known  ;  and  madame  de  Lalande  continues  the  reductions, 
which  (he  promifed,  for  the  50,000  ftars  :  1 500  will  be  found 
m  the  Connoijfance  des  Temps  for  the  year  13,  which  will 
foon  appear;  and  M.  Bode  has  publifhed  more  than  10,000 
in  the  catalogue  of  17,000  ftars  which  accompany  the  large 
and  beautiful  atlas  in  twenty  fheets  which  I  have  already 
announced. 

Laft  year  I  gave  an  account  of  the  labour  undertaken  by 
the  Swedifh  aftronomers  Svanberg,  Ofverbom,  Olmquift,  and 
Palander,  to  verify  the  degree  of  the  meridian  under  the  polar 
circle.  M.  Melanderhielm,  though  76  years  of  age,  fet  on 
foot  and  directed  this  enterprife.  In  1801  they  had  already 
difcovered  the  ftations,  elevated  the  lignals,  and  built  two 
obfervatories.  They  fet  out  in  the  month  of  January  1802, 

•  and  meafured  the  bafe  on  the  ice  of  the  river  Torneo  between 
the  (5th  of  February  and  the  8th  of  April,  though  the  cold 
was  240.  At  the  beginning  of  September  they  had  completed 
the  meafurement  of  the  angles  of  their  triangles,  and  fet  out 
to  proceed  northwards  to  Pathavara  to  commence  their  aftro- 
nomical  obfervations.  We  {hall  therefore  foon  have  the  cu¬ 
rious  refult  of  this  new  meafurement. 

On  the  other  hand,  C.  Mechain,  in  confequence  of  the 
confular  decree  of  September  17,  is  about  to  refume  the  mea¬ 
furement  of  the  meridian  as  far  as  the  ifland  of  Cabrera, 
which  is  40  leagues  fouth  of  Barcelona,  agreeably  to  his 
with,  which  I  announced  in  the  Connoijfance  des  Temps  for 
the  year  10.  By  thefe  means  the  45th  degree,  which  it  is 
particularly  interefting  for  us  to  be  well  acquainted  with,  will 
he  a  mean  of  the  whole  interval. 

The  Portuguefe,  whofe  filence  we  regretted,  begin  to  di- 
ftinguifh  themfelves.  M.  Demonfort  has  fent  us  calculations 
of  ecliples  of  the  fun  vifible  at  Liibon  during  this  century: 
M.  Monteira  de  Rocha,  new  tables  of  Mars,  with  all  the  per¬ 
turbations.  The  equation  is  left  41'  29//>  greater  only  by 
than  in  the  tables  of  C-  Lalande  junior.  M.  Damoifeau, 
captain-lieutenant  of  the  royal  brigade  of  the  marine  at  Lif- 
bon,  has  written  to  me  that  he  is  employed  on  the  Nautical 
Ephemerides  of  1806.  Thofe  of  1805  were  calculated  di- 
re&ly,  without  employing  the  Nautical  Almanac.  I  have 
requefted  him  to  wait  for  the  new  tables  of  the  fun  and  moon, 
which  are  about  to  be  printed. 

We  have  received  alfo  a  defcxiption  of  the  obfervatory  of 
\  OL,  XV,  No.  58.  N  Coimbra, 
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Coimbra,  From  which  it  appears  that  it  is  pretty  well  fur- 
n idled  with  inltruments  :  a  lector  of  10  feet,  a  5-feet  meridian 
feiefeope,  a  3  '-feet  quadrant  divided  by  Troughton  ot  London. 

We  have  received  the  Agronomical  Ephemerides  ot  father 
Coflali,  of  Parma  :  they  are  not  defined  lor  aftronomers  Inch 
as  thole  of  Berlin,  Vienna,  Milan,  Bologna,  and  Paris;  but 
the  author  has  added  a  very  minute  hiftorv  of  the  two  new 
planets,  and  he  follows  my  example  in  giving  them  the  names 
of  Piazzi  and  Olbers;  he  alfo  employs  that  of  Herfchel,  as  a 
mark  of  homage  due  to  them  by  aftronomers. 

On  the  2 2d  of  June  1802,  M.  Van  Swinden  fent  ns  a 
Dutch  memoir  on  the  new  meafures,  which  engaged  him  a 
long  time ;  and  he  has  obtained  a  decree  for  eftablifhing  the 
new  meafures  in  the  Batavian  republic. 

Mr.  Mackay  has  publifhed  a  curious  work,  in  England,  on 
the  longi tude, 

M.  Van  Swinden  has  fent  us  the  fourth  edition  of  his  Dif- 
fertation,  in  Dutch,  on  the  Determination  of  the  Longitude 
by  the  Obfervation  of  the  Moon’s  Diftance  from  the  Stars; 
with  a  diflertation,  which  he  publifhed  in  1788  conjointly 
with  VI.  Nieuwland',  on  the  Ufe  of  Sextants  and  061  ants.  He 
propofes  to  publifh  alfo  a  memoir  on  reflecting  circles,  which 
he  willies  to  introduce  into  the  Dutch  navy;  and  alfo  on  ma¬ 
rine  time-keepers.  So  early  as  the  year  1774  I  went  to  Hoi-., 
land  to  folicit  the  introduction  ot  aftronomy  into  navigation, 
and  obtained  a  promile  for  that  purpofe  from  the  ftadtholder 
and  the  grand  penlionary.  My  Aftronomy  was  even  tranf- 
laied  into  Dutch  :  but  this  cireumftance  was  attended  with 
little  advantage  at  that  time,  notwithstanding  the  need  which 
navigators  had  of  it.  At  prefent,  fince  the  navy  relumes  new 
activity  in  the  Batavian  republic,  and  that  the  learned  pro- 
feftor  enjoys  there  a  well  merited  influence,  we  have  realon 
to  believe,  that  aftronomy  will  be  employed  there  in  an  effec¬ 
tual  manner. 


VI.  \  an  Swinden  explains  in  this  work  all  the  methods,  by 
calculation,  by  graphic  operations,  and  by  inftruments;  the 
corrections  made  by  Mr.  Mackay  to  the  methods  of  Borda 
and  Dunthorn  ;  thole  frf  Kraft  and  of  Douwes  de  Steinftra. 
He  has  added  a  eollecfion  of  fuch  tables  as  are  neceflary  in 
navigation. 


VI.  Mendoza  has  already  publifhed  two  large  collections  of 
tables  for  navigation  :  be  has  added  a  new  method  of  deter¬ 
mining  the  latitude  by  two  altitudes  taken  out  oft 


te  meri¬ 


dian,  the  calculation  of  which  is  (horter  than  the  firft  approx¬ 
imation,  which  is  only  the  commencement  qf  the  method  ot 
Douwes.  •  ■  ’ 
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We  have  received  the  Ephemerides  of  Vienna  for  1803* 
which  contains  the  new  tables  of  the  moon  by  M.  Trief- 
necker;  but  it  is  evident  that  he  has  feen  thofe  of  M.  Burg 
already  mentioned  :  alfo  the  Ephemerides  of  Berlin  for  180J, 
where  M.  Bode  has  collected  170  pages  of  obfervations  011 
the  new  planets,  and  on  other  important  points  in  all  parts 
of  Germany. 

M.  Schroeter  has  published  a  continuation  of  his  obferva¬ 
tions  on  the  fpots  of  the  moon,  in  a  large  volume  in  quarto* 
entitled  SeUnctofiograpbifche  Fragmente  5  that  is  to  fay,  To¬ 
pographical  Fragments  refpedting  the  Moon  :  to  ferve  for 
giving  a  corre6t  idea  of  the  furface  of  that  luminary,  and  the 
changes  which  have  taken  place  in  it,  in  its  atmofphere  and 
in  its  mountains ;  by  Dr.  F.  F.  Schroeter,  grand  bailiff  of 
Lilienthal,  near  Bremen.  Part  ii.  1802.  pp.  56^.  4to.  with. 
32  plates.  .Gottingen. 

The  firfl  part  appeared  in  1791 :  we  publifhed  two  extracts 
from  it,  which  (how  with  what  patience  and  minutenefs  this 
able  aftronomer  has  examined  the  furface  of  the  moon. 

Thefe  new  obfervations  were  made  with  the  fame  care  for 
twelve  years,  and  with  optical  inftruments  of  the  greateft 
power,  (two  telefcopes,  one  of  13  and  the  other  of  27  feet.) 
They  entitle  him  to  the  gratitude  of  aflrouomers,  as  they  will 
ferve  them  as  a  bafe  and  term  of  comparifon  in  their  future 
refearches  refpedting  the  changes  that  may  take  place  at  the 
furface  of  the  moon.  He  has  obferved  mountains  which  rife 
to  the  height  of  4000  toifes,  and  others  to  the  height  of  2400. 
M.  Schroeter  .has  alfo  determined,  that  the  part  of  the  lunar 
atmolphere  which  is  fufficiently  denfe  to  produce  the  crepuf- 
cula,  is  300  toifes  in  height. 

The  author  has  alfo  feen  objects  which  he  did  not  fee  in 
the  courfe  of  his  preceding  obfervations,  and  which  on  the 
firft  view  might  be  aferibed  to  changes  that  have  taken  place 
at  the  lurface  of  the  moon  :  but  he  remarks,  with  the  referve 
of  an  able  obferver,  that  the  particular  hate  of  the  lunar 
atmofphere  may  have  concealed  thefe  objects  at  the  time  of 
his  firft  obfervations. 

Dr.  Henzenberg,  of  Hamburgh,  between  the  months  of 
July  and  October  1802,  made  thirty-one  experiments  on  the 
fall  of  bodies  from  the  fteeple  of  St.  Michael,  which  is  235 
Paris  feet  in  height :  and  found  that  heavy  bodies  do  not  tall 
vertically;  there  are  four  lines  of  declination  towards  the  call* 
and  1*3  line  towards  the  foyth. 

M.  Guglielmini,  of  Bolopna,  found  a  little  more.  But  all 
thele  experiments  tend  to  prove  the  rotation  of  the  earth. 

[To  be  continued.] 
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XXXII.  Notice*  refpeaing  New  Books. 

Elements  of  Chemiflry.  By  Joseph  Francis  Jagciuin. 

Tranilatecl  from  the  German.  8vo. 

A  SECOND  edition  of  this  work  has  made  its  appear¬ 
ance;  a  proof  of  the  favourable  reception  it  has  experienced 
from  the  public.  We  have  no  hefitation  in  faying  that  it  is 
a  ufeful  work,  and  ought  to  make  a  part  of  every  chemical 
library.  The  language  poffefles  that  precifion  which  confti- 
tutes  the  chief  merit  of  a  tranflation,  efpecially  from  a  feien- 
tific  or  practical  work.  It  is  by  Mr.  Stutzer. 

A  Syjlem  of  Chemijlry .  By  Th omas  T homson,  M.  Do 

4  Vols.  8vo.  1802. 

The  talk  of  compofing  elementary  treatifes,  as  the  author 
juftly  obferves,  has  in  this  country  been  ufualiy  left  to  men 
of  inferior  endowments,  as  a  piece  of  drudgery  below  the 
dignity  of  a  philofopher;  while  in  France,  excellent  fyflem- 
atic  treatifes  have  appeared  on  almoft  every  part  of  fcience  by 
men  of  the  firft  abilities.  Though  we  can  rank  feveral  di- 
flinguifhed  names'  among  our  authors  of  elementary  works, 
it  is  certain  that  u  we  have  more  frequently  fatisfied  ourfelves 
with  tranflating  the  fyftematic  works  of  foreigners,  even  when 
the  difeoveries  of  our  own  philofophers  had  furnifhed  a  con¬ 
siderable  portion  of  the  materials  of  thefe  works.  The  con- 
fdquence  has  been,  what  was  naturally  to  be  expected,  the 
labours  of  our  philofophers  have  been  frequently  overlooked, 
and  their  difeoveries  claimed  by  others  to  whom  they  did  not 
belong;  while  thefe  claims,  conftantly  inculcated  in  all  the 
elementary  treatifes  of  chemiflrv,  have  been  received  as  firft 
principles  by  the  greater  number  of  readers.  It  is  incontro¬ 
vertible,  that,  for  the  rapid  progrefs  which  chemiflry  has 
lately  made,  the  fcience  is  deeply  indebted  to  the  philofo¬ 
phers  ot  this  country.  Much,  indeed,  has  been  done  by  the 
illuftrious  body  of.  French  chemifts;  but  thefe  gentlemen, 
not  fatisfied  with  a  part,  have  laid  claim  to  the  whole.” 

The  author  ftates  his  work  to  have  for  its  objedt  the  giving 
a  full  detail  of  the  vaft  number  of  fadfs  which  conftitute  che- 
miftry,  blended  with  the  hiftory  of  their  gradual  development, 
and  of  the  theories  which  have  been  founded  on  them,  and 
accompanied  with  exadf  references  to  the  original  works  in 
which  the  different  difeoveries  have  been  regiftered.  It  is 
but  juflice  to  fay,  that  Dr.  Thomfon  has  executed  the  talk  he 
has  undertaken  in  a  manner  creditable  to  himfelf.  His  work 

prefents 
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prefents  a  more  complete  and  accurate  colle&ion  of  fadts 
than  any  previous  publication  of  the  kind.  The  arrange¬ 
ment  is  judicious,  the  quotations  are  candid,  the  reafoning 
fatisfadtory  and  perfpicuous.  We  have  no  hefitation  in  re¬ 
commending  it  as  a  moft  valuable  performance. 

The  Chemical  Pocket-Book ,  or  Memoranda  Chem'ica ;  ar¬ 
ranged  in  a  Compendium  of  Chemiflry.  By  James  Par¬ 
kinson.  i2mo.  1803. 

It  gives  us  pleafure  to  announce  that  a  third  edition  of  this 
valuable  little  work  has  made  its  appearance,  embracing  ail 
the  new  fadts  in  chemiftry  that  have  been  obferved  fince  the 
publication  of  the  former  editions.  A  confiderable  degree  of 
care  feems  to  have  been  beftowed  upon  it,  and  feveral  new 
and  ufeful  tables  have  been  added  in  different  parts. 

A  Syjlem  of  Theoretical  and  Pradlical  Chemiftry ,  &c.  By 
Frederick  Accum,.  Teacher  of  Practical  Chemiftry , 
Pharmacy ,  and  Mineralogy ;  and  Chemical  Operator  in 
the  Royal  Inflitution  of  Great  Britain.  3  Vols.  8vo.  with 
Plates.  1803. 

This  work,  juft  publifhed,  will  prove  highly  acceptable  to 
thofe  who  with  to  attain  a  practical  acquaintance  with  the 
fcience  of  which  it  treats.  The  author  exhibits  throughout 
the  work  a  great  degree  of  chemical  knowledge;  and  his 
method  of  communicating  knowledge  to  others  is  engaging. 
With  the  practical  part  of  the  various  proceffes  in  chemiftry 
he  feems  to  be  well  acquainted  ;  and  the  accuracy  and  pre- 
cifion  with  which  he  defcribes  them,  will  render  his  work 
valuable  not  only  to  tyros,  but  to  proficients  in  the  fcience. 
Many  of  the  experiments,  fome  of  which  are  calculated  to 
afford  both  inftrudtion  and  amufement,  are  quite  new;  and 
even  in  detailing  experiments  which  are  not  new,  particulars 
not  to  be  met  with  eife where  are  often  given,  which  will  be 
ufeful  to  the  practical  chemift. 
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OlNCE  our  laft  report  feveral  meetings  have  been  employed 
in  reading  a  paper  on.  tanning,  by  Mr.  Davy,  profeffor  of 
chemiftry  in  the  Royal  Inftitution  of  Great  Britain.  In  this 
paper  the  author  not  only  defcribes  the  proceffes  ufual  in  the 
art  of  tanning,  but  enters  into  a  chemical  inveftigation  of  the 
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nature  of  the  agents  employed  in  the  procefs,  and  details  a 
number  of  ingenious  experiments  undertaken  exprefsly  for 
the  purpofe  of  afeertaining  the  mode  of  their  operation.  The 
reful ts  are  intere fling,  and  cannot  fail  to  be  ufeful  to  thofe  em? 
gaged  in  the  manufacture  of  leather. 

ROYAL  ACADEMY  OF  SCIENCES  AT  BERLIN. 

On  the  1 8th  of  January  the  aeadeniy  held  a  public  fitting 
to  celebrate  the  anniverfary  of  its  eltablifhment.  It  was 
opened  by  the  director  Merian  with  an  oration;  after  which 
M.  de  Verdy  du  Vernois  read  the  (ketch  of  a  plan  for  reviv¬ 
ing  the  antient  tournaments,  and  (bowed  the  utility  of  again 
introducing  this  antient  amufement,  formerly  a  fchool  for 
dexterity  and  intrepidity,  and  which  might  be  attended  with 
great  advantage  to  the  cavalry  fervice,  and  to  all  troops  that 
light  on  horfeback. 

M.  Erman  then  read  a  paper  containing  particulars  re- 
fpeCling  the  reign  of  the  eleClor  Frederic  William  the  Great, 
pxtraCled  from  a  manufeript  diary  of  marfhal  Dieterich  St- 
gifmund  von  Buch. 

M.  Klaproth  ne^t  read  a  diffprtation  on  (tones  and  iron 
maffes,  and  (bowed  that  the  fall  of  fuch  bodies  from  the 
heavens  is  a  phenomenon  totally  different  from  all  the  other 
phenomena  of  nature  ;  and  that  it  needs  therefore  excite  no 
wonder  that  doubts  have  been  entertained  refpecting  the  truth 
pf  fuch  faCts,  but  that  hitherto  they  are  not  only  fupported 
by  experience,  but  by  chemical  analvfes  of  the  fallen  bodies, 
As  a  contribution  towards  this  fubjeCfc,  M.  Klaproth  gave  an 
account  of  experiments,  made  by  himfelf,  with  fome  of  thefe 
productions  which  had  fallen  at  different  times,  and  in  dif¬ 
ferent  countries,  particularly  a  fpeclmen  of  that  which  fell 
near  Siena  on  the  16th  of  January  1794;  and  a  fragment  of 
the  mafs  of  iron,  weighing  71  pounds,  which  fell  near  Agram 
on  the  26th  of  May  175 r,  comparing  them  with  the  ana- 
lyfes  lately  publifhed  by  Mr.  Howard  of  the  Hones  which 
fell  at  Benares  in  the  Eaft  Indies  on  the  19th  of  December 
1798,  and  on  the  13th  of  December  1795  in  York  (hi  re ;  and 
adding  a  (hort  hiftory  of  thefe  and  fame  other  bodies  that 
have  fallen  from  the  clouds.  They  confift  either  entirely  of  cel¬ 
lular  piaffes  of  iron,  or  of  Itopy  fubftanpes  mixed  with  grains 
of  iron.  In  ail  of  them  the  iron  is  of  the  lame  nature  :  it  is 
ductile,  exceedingly  tough,  appears  white  when  filed,  and 
almoft  always  contains  nickel.  The  (tones  are  covered  on 
the  outfide  with  a  black  cruft,  are  bright  gray  in  the  infide 
with  black  Ipots,  and  interfperfed,  befides  the  ferruginous 
particles,  with  grains  of  pyrites.  The  principal  part  of  the 
9  trial's 
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roafs  donfifts  of  oxide  of  iron,  magnefia,  and  filex.  rJ 'he 
opinion  of  Dr.  Chladni,  that  thefe  meteoric  productions 
are  fragments  of  fire  balls  which  have  burft,  may  be  confi- 
dered  as  fully  eftablilhed.  Real  native  iron  from  the  mines 
of  Kamsdorff  is  diftinguifhed  from  the  meteoric  iron  bv  not 
containing  any  nickel,  and  by  containing  a  mixture  of  cop¬ 
per-lead. 

FRENCH  NATIONAL  INSTITUTE. 

Account  of  the  labours  of  the  Mathematical  and  Phyfica! 
Clafs  during  the  firft  quarter  of  the  year  11. 

Mathematical  part,  read  by  C.  Lacroix. 

ASTRONOM  Y. 

Ohfervations  on  the  Tranfit  of  Mercury  over  the  Sun  s  Difc , 

November  9,  1802. 

If  the  theory  of  attraction,  aided  by  the  powerful  means  of 
analyfis,  has  enabled  aftronomers  to  give,  almoft  at  once,  to 
the  tables  of  the  planets,  and  particularly  to  thofe  of  the  moon 
and  fun,  a  degree  of  exaCtnefs  far  fuperior  to  that  to  which 
they  could  have  been  carried  by  the  efforts  of  obfervers  alone 
during  a  long  feries  of  ages,  time  has  not,  on  that  account,  loft 
its  right  to  the  perfection  of  thefe  refults  deduced  from  the 
meafurement  of  its  duration.  Aftronomers  therefore,  always 
attentive  to  the  fpeCtacle  of  the  heavens,  never  fuffer  to  efcape 
but  with  regret  opportunities  of  obferving  the  fimpleft  and 
mod  frequent  phasnomena,  becaufe  they  know  that,  however 
precife  they  may  be  -for  the  moment  at  which  they  are  af- 
figned,  aftronomical  determinations  have  continual  need  of 
being  rectified  :  with  much  more  reafon,  therefore,  they  are 
anxious  to  take  advantage  of  thofe  circumftances  where  the 
.pofition  of  the  planets  is  lei s  affeCted  by  the  combination  of 
their  own  motion  and  that  of  the  earth.  Such  in  regard  to 
Mercury  are  his  tranfits  over  the  difc  of  the  fun. 

The  firft  of  thefe  phaenomena  preferred  in  the  annals  of 
aftronomy  was  obferved  in  1631,  at  the  college  of  France,  by 
Gafiendi,  one  of  the  moft  illuftrious  profefibrs  of  that  cele¬ 
brated  fchool.  Since  that  time  great  attention  has  been  paid 
to  this  phenomenon.;  and  the  ohfervations  of  thefe  tranfits, 
which  follow  each  other  pretty  rapidly,  have  been  multiplied. 
C.  Lalande  has  employed  himfelf  in  collecting  and  examin¬ 
ing  them  with  a  care  and  aftiduity  for  which  he  has  been  re¬ 
warded  by  the  perfection  he  has  thence  been  able  to  give  to 
his  tables  of  Mercury.  After  having  fucceftivelv  corrected 
each  element,  he  waited  for  a  confirmation  of  them  by  the 

N  4  tranfit 
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tranfit  announced  for  the  9th  of  November  1 802,  and  hoped 
he  fhould  then  be  able  to  be  convinced  that  his  tables,  one 
of  the  mod  important  refults  of  his  long  labours,  had  reached 
the  utmoft  perfection  to  which  they  could  attain  in  the  pre- 
fent  ftate  of  the  fcience.  His  withes  have  been  fully  gratified 
by  the  obfervations  we  are  about  to  detail. 

The  moments  of  interior  and  exterior  contaCt  of  the  two 
bodies  on  the  egrets  of  Mercury  were  determined  as  follows : 


^Lalande 

Meflier 
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C.  Lalande  takes  as  the  mean  terms  of  the  two  contacts 


and  oh  8 7  mU 


19- 


oh  67  4977, 

From  which  he  deduces  the  egrefs  of  Mercury  at 

oh  7 '  34/7; 

The  apparent  diftance  of  the  centres  at  that  moment, 

167  8 ‘3  77  ; 

And  the  fame  difiance  reduced  to  the  centre  of  the  earth, 

i67  io*o7/. 


By  then  comparing  three  differences  of  declination  feledted 
from  twenty-five,  which  were  meafured  by  C.  Mefiier  during 
the  tranfit,  he  deduces  from  them  the  fihorteft  difiance  of  the 
centres,  namely  6^1]:  and  combining  it  with  the  diftance  of 
the  centres  at  the  moment  of  the  egrefs,  he  is  enabled  to  find 
the  difference  in  longitude  and  latitude  of  the  two  bodies,  and 
the  time  elapfed  between  the  middle  of  the  tranfit  and  the 
egrefs.  We  fhall  not  follow  the  detail  of  his  procefs  any 
further,  as  our  aftronomical  readers  may  eafily  fupply  what  is 
here  omitted ;  and  to  others  it  would  be  fuperfluous.  We 
only  ftate  the  refults  which  C.  Lalande  obtained  by  this  firft 
method. 

He  found  the  true  conjun£tion  at 

9'1  2'  4077  meantime; 

The  longitude,  reckoned  from  the  mean  equinox  for  the 
moment, 

7s  1 6°  177  977 • 

The  geocentric  latitude, 

53 7?  North ; 

The  heliocentric  latitude, 

C  54"  5 

The  correction  of  the  tables:  — -  13 77  in  longitude. 

C.  Lalande 
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C.  Lalande  re-commenced  his  calculations;  fubftituting 
for  the  differences  of  declinations  the  obfervation  of  Mercu¬ 
ry’s  paffage  of  the  meridian*  made  the  fame  day  bv  his  ne¬ 
phew  and  C.  Burckhardt;  and  by  thefe  means  found  %U  lefs 
in  longitude,  and  6 77  lefs  for  the  latitude,  at  the  moment  of 
the  egrefs. 

He  determines  the  geocentric  latitude  at  the  time  of  con¬ 
junction  to  be  56*5 7/,  which  gives  the  place  of  the  node 
Is  16  o  37 77,  further  advanced  by  1 '  4 6]]  than  in  the  tables; 
and  as  C.  Delambre  had  found  by  the  paffage  of  1799  that 
this  element  ought  to  be  increafed  by  1 7,  C.  Lalande  adopts 
a  mean  correction  of  +  17  23 7/,  which  makes  the  place  of 
the  node  in  1801  to  be 

is  1 5°  58?.54"- 

By  comparing  this  determination  with  that  which  he  de¬ 
duced  from  the  tranfit  of  1677,  he  found  for  the  annual  mo¬ 
tion  of  the  node  43*98 77  inftead  of  43'  3  77,  which  he  had  be¬ 
fore. 

To  afcertain  whether  the  pofition  which  he  gave  to  the 
aphelion  of  Mercury  was  exaft,  C.  Lalande  examined  again 
the  tranfit  obferved  by  C.  Delambre  in  1799,  taking  into  ac¬ 
count  the  perturbations  calculated  by  M.  Oriani,  and  the 
error  in  the  tables  of  the  fun,  and  he  found  the  fame  error 
of  13"  as  in  that  of  this  year,  though  the  anomalies  were 
very  different.  He  confequently  thought  that  this  error  ought 
to  be  afcribed  only  to  the  epoch  of  the  mean  motions  :  but 
after  a  communication  from  Dr.  Mafkelyne  in  regard  to  a 
correClion  of  477  to  be  made  in  the  right  afcenfions,  which 
he  affigned  to  the  politions  of  the  principal  bars  employed 
for  determining  the  places  of  the  fun,  the  error  in  the  tables 
of  Mercury  would  be  reduced  to  977,  and  the  epoch  of  the 
mean  motions  of  this  planet  would  confequently  be  for  1801, 

3s  ii°  53' 3a". 

By  diftributing  this  error  to  the  fecular  motion  it  would  be 
reduced  677,  and  would  become 

2s  140  47  477. 

In  a  word,  the  tranfit  of  November  9,  this  year,  has  fully 
confirmed  the  refult  which  C.  Delambre  deduced  from  that 
of  1799  in  regard  to  the  diameter  of  Mercury.  C.  Delambre 
had  obtained  for  this  diameter  as  feen  from  the  fun  6*3 77; 
and  C.  Lalande  found  6’ 277,  while  in  his  Afironomy  it' was 
6*9 77. 

C.  Meff  er  communicated  to  the  clafs  a  particular  account 
of  his  obfervation  of  the  tranfit  of  Mercury,  during  which 
he  fucceffively  determined  twenty-five  politions  of  that  planet, 
8  comparing 
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comparing  it  either  with  the  fun’s  limb,  or  to  a  very  conficfera* 
ble  fpot  which  appeared  on  that  body,  and  of  which  the  dia¬ 
meter  was  %Sl  a  degree.  He  determines  the  moment  of 
the  egrefs  of  Mercury’s  centre  at  j1  611  true  time;  and  this 
planet’s  paffage  of  the  meridian  Sf1  before  that  of  the  fun’s 
centre. 

C.  Meffier’s  memoir  contains  a  detailed  view  of  the  deter¬ 
minations  he  obtained,  and  is  accompanied  with  a  drawing 
which  reprefents  the  apparent  route  of  Mercury  on  the  fun. 
It  exhibits  a  luminous  ring,  with  which  Mercury  feems  to 
be  furrounded.  This  circumftance,  peculiar  to  the  observa¬ 
tion  of  C.  Meffier,  was  remarked  by  him  in  the  Iran  fit  of 
1799;  it  was  obferved  alfo  at  Montpellier,  in  1736,  by  Plan- 
tade;  and  at  Upfal,  in  3  736,  by  M.  Profperin.  This  ring 
exhibited  a  very  faint  light,  and  of  a  colour  different  from 
that  of  the  fun.  Its  diameter  towards  the  end  of  the  tranfit 
was  i7  i  9/;,  and  that  of  Mercury  17 11 . 

EXPERIMENTAL  PHILOSOPHY. 

On  the  Method  of  magnetizing  to  Saturation. 

To  apply  with  confiancy  to  the  fame  objedts,  and  to  vary 
their  combinations  in  every  manner  poffible,  are  the  condi¬ 
tions  on  which  nature  confents  to  difclofe  her  fecrets  to  thofe 
who  interrogate  her.  It  was  by  fulfilling  them  with  an  affi- 
chiity  and  fagacity  worthy  of  fuccefs  that  C.  Coulomb  attained 
to  his  intereffing  difcoveries  in  eledtricitv  and  magnetifm,  and 
by  impofing  on  himfelf  the  tafk  of  il  luff  rating  every  part  of 
thefe  important  branches  of  philofophv.  Magnetizing,  the 
perfecting  of  which  is  of  fo  much  importance  to  navi¬ 
gators,  could  not  efcape  his  attention.  Very  vague  notions 
had  hitherto  been  acquired  in  regard  to  the  intenfity  of  the 
magnetic  force  which  fteel  is  capable  of  acquiring  in  its  dif¬ 
ferent  ftates ;  and  it  was  meafured  in  general  by  the  weight 
of  the  piece  magnetized.  But  it  is  of  the  greateft  import¬ 
ance  here  to  know  the  energy  with  which  needles  tend  to 
return  to  their  diredtion  after  they  have  been  removed  from 
it ;  and  this  C.  Coulomb  meafures  diredllv,  by  determin¬ 
ing,  according  to  Borda’s  views,  and  by  means  of  very  nice 
fufpenfion,  how  many  ofcillations  thefe  needles  perform  in  a 
given  time. 

After  comparing  the  methods  of  magnetizing  propofed 
by  Duhamel,  Knight,  and  iEpinus,  to  give  a  needle  all  the 
directing  force  it  is  capable  of  receiving,  the  author  decides 
in  favour  of  that  of  fEpinus.  He  found  that  it  is  mod  ad¬ 
vantageous  to  make  the  needles  long  and  broad,  but  not 

'  '  thick. 
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thick.  C.  Jekel  has  eftabl idled  a  manufactory  in  order  to 
make  an  ufeful  application  of  thefe  refults  for  the  ufe  of  the 
navv. 

Physical  pakTj  read  by  Lacroix. 

On  the  Stones  fuppofed  to  have  fallen  from  the  Clouds. 

The  attention  of  philofophers  has  been  again  directed  to 
the  Angular  ftones  the  origin  of  which  is  unknown,  and 
which  arc  fuppofed  to  have  fallen  from  the  clouds.  The 
French  chemifts  were  defirous  of  proving  by  experiments  the 
identity  of  thefe  ftones,  and  of  afcertaining  their  component 
parts,  already  indicated  by  Mr.  Howard. 

C.  Vanquelin  procured  fome  fpecimens  of  the  ftones,  ana- 
Ivfed  by  Mr.  Howard,  found  at  Benares  in  the  Eaft  Indies, 
in  York fti ire,  at  Siena  in  Italy,  and  at  Bologna:  to  which 
he  added  fome  of  thofe  which  fell  in  France  in  1789  ;  at  Bar- 
botan  near  Roqueton,  and  Creon  in  the  parifli  of  Juliac,  in 
1790.  He  remarked,  as  Mr.  Howard  did,  that  thefe  ftones 
have  fuch  a  perfect  refemblance  to  each  other  that  it  is  al- 
moft  impoftible  to  diftinguifh  them.  He  was  convinced  by 
various  analyfes  that  they  all  contain  the  fame  principles, 
namely,  filex,  rnanganefe,  iron,  nickel,  and  fulphur.  Thefe 
refults,  analogous  to  thofe  obtained  bv  Mr.  Howard,  and  the 
work  in  which  Dr.  Chladni,  known  by  his  ingenious  expe¬ 
riments  on  vibrating  furfaces,  has  collected  all  the  accounts 
publifhed  refpecting  the  fall  of  thefe  ftones,  concur  to  render 
it  probable  that  their  origin  is  foreign  to  our  globe  5  for  hi¬ 
therto  none  of  afimilar  kind  have  been  found  in  the  interior 
parts  of  it. 

The  reading  of  this  interefting  memoir  gave  rife  to  a  dif- 
cuffion  the  refults  of  which  muft  be  here  mentioned,  as  they 
afford  new  motives  to  induce  philofophers  to  examine  and 
appreciate  the  different  teftimonies,  in  confequence  of  which 
the  ftones  in  queftion  have  been  fuppcfed  to  have  fallen  from 
the  clouds.  When  a  phaenomenon  is  announced,  if  we  were 
able  to  afcertain,  by  a  complete  enumeration  of  the  different 
phyfical  agents,  that  none  of  them  is  capable  of  producing 
it,  the  impoflibility  of  the  phaenomenon  would  be  the  evi¬ 
dent  refult,  and  consequently  the  falfity  of  the  account. 

But,  on  the  other  hand,  when  we  find  a  cauie  which  efta- 
blifties  the  probability  of  it,  if  found  logic  forbids  us  to  afcribe 
it  exclufively  to  this  caufe,  it  commands  us  at  the  fame  time 
to  fubftitute  doubt  for  complete  negation,  and  to  employ  every 
means  poftible  of  confirming  the  fact,  becaule  it  is  not  re¬ 
pugnant  to  the  general  laws  of  nature, 

Chemifts 
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Chemids  at  prefent  would  be  much  embar raffed  to  find  w 
the  atmofphere  the  component  principles  which  have  been 
discovered  by  analyfis  in  the  hones  given  to  them  as  having 
fallen  from  the  clouds ;  and  on  this  account  they  would  na¬ 
turally  rejeCt  fuch  events  as  abfurd.  But  C.  Laplace  has 
mentioned  an  explanation*  which  he  announces  not  as  the 
only  one  which  could  be  given  of  them*  and  not  to  prove 
their  exi hence,  but  to  fhow  that  we  ought  not  to  rejeCt  them 
as  abfurd,  and  to  fufpend  our  opinion  until  time  has  procured 
fome  further  illudration. 

It  is  fhown,  by  a  very  fimple  calculation*  that  a  body  pro¬ 
jected  from  the  moon  would  require  only  a  velocity  nearly 
quintuple  that  of  the  bullet  of  a  24-pounder  difcharged  with 
a  quantity  of  gunpowder  equal  to  half  its  weight,  to  proceed 
to  a  diftance  from  that  Satellite  where  the  intenfity  of  its 
at  t  radii  on  would  be  the  fame  as  that  of  the  earth.  The 
body*  when  it  had  paded  this  point*  being  in  the  fphere  of  the 
adivit’y  of  our  globe,  would  neceffarily  fall  to  itsfurface.  The 
appearance  of  very  confiderable  volcanoes  obferved  on  the 
furface  of  the  moon  does  not  render  fuch  a  conjecture  impro¬ 
bable;  but,  independently  of  eruptions*  which  may  be  more 
or  lefs  uncommon*  it  will  not  often  happen  that  the  direction 
of  the  projedtion  will  be  that  which  the  combined  motions 
of  the  earth  and  moon  require  in  order  that  a  projeCtile 
thrown  from  the  latter  body  may  meet  with  the  former. 

The  atmofphere  of  the  moon,  which  is  doubted  by  many 
adronomers*  is  fo  rare  and  of  fo  little  extent  that  it  could  op- 
pofe  only  a  very  feeble  refi dance  to  thofe  bodies  which  might 
move  in  it.  The  cafe  is  not  the  fame  with  the  terreftrial  at- 
mofpherc  :  it  reduces  almoft  to  a  tenth  of  its  extent  the  larged 
range  of  a  piece  of  ordnance*  and  the  refidance  it  oppofes  to 
rapid  motion  is  fuch*  that  to  make  a  body  projected  from 
Vefuvius  reach  France*  it  would  he  neceffary  that  it  fhould 
have  a  projection  far  greater  than  that  which  would  carry  a 
lunar  body  to  the  limits  of  the  fphere  of  the  aCtivity  of  that 
Satellite. 

It  is  therefore  not  poffihle  to  fuppofe  that  dones  found  at 
a  didance  from  terredrial  volcanoes  are  the  produCt  of  the 
eruptions  of  thefe  mountains  :  and  mineralogy  alfo  oppofes 
this  explanation;  for  none  of  the  volcanic  productions  known 
are  analogous  to  thofe  fuppofed  to  have  fallen  from  the 
clouds. 
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METEOROLOGY. 

On  the  Variations  of  the  State  of  the  Heavens  in  the  Mean 

Latitudes  between  the  Equator  and  the  Pole,  and  the  ef- 
fential  Circumjlances  by  which  they  are  accompanied . 

The  influence  of  meteors  on  the  refults  of  agriculture  has 
rendered  it  of  importance  at  all  times  that  the  law  of  the  fuc- 
ceffion  of  thefe  phenomena  fhould  be  known  ;  and  the  great 
advantages  which  would  arife  to  mankind  from  the  poffibility 
of  foretelling  the  nature  of  the  feafons,  fufficiently  juftifies  all 
the  fruitlefs  attempts  hitherto  made  to  accomplifh  that  end0 

Being  much  ftruck  with  thefe  advantages,  C.  Lamarck  was 
difcouraged  by  the  bad  fuccefs  of  thofe  who  had  preceded  him 
in  this  career;  and  from  continuing  to  purfue  it  with  ardour, 
after  publifhing  in  different  works  the  caufes  which  he  af- 
iigns  to  the  prevailing  meteorological  conftitutions,  he  has 
given  in  a  late  memoir  an  examination  of  the  variations  of 
the  (late  of  the  heavens,  that  is  to  fay,  of  the  atmofphere  ;  he 
refers  this  ftate, 

iff,  To  the  influence  of  the  fun’s  light : 

2d,  To  that  of  the  winds. 

But  he  is  of  opinion  that  in  the  temperate  zones  the  in¬ 
fluence  of  the  winds  on  the  temperature  of  the  ftrata  of  the 
atmofphere  is  much  (Longer  than  that  of  the  light  of  the 
fun  ;  and  that  there  thence  refult  in  the  deniity  and  heat  of 
thefe  (Irata,  which  naturally  become  rarer  and  colder  the 
higher  they  go,  inverfions  to  which  he  afcribes  the  formation 
of  the  clouds. 

The  difcordance  of/the  effedls  which  the  fame  wind  pro¬ 
duces  at  different  times  feemed  to  oppofe  to  the  eftablifhnrent 
of  a  theory  of  thefe  effects  an  infurmountable  obftacle:  but 
from  numerous  obfervations  C.  Lamarck  is  of  opinion,  that 
betides  the  direction  and  nature  of  the  winds  alone,  attention 
ought  to  be  paid  alfo  to  the  height  at  which  they  blow  in  the 
atmofphere. 

Of  the  fadts  collected  bv  the  author,  and  which  he  confi- 
ders  as  fufficiently  proved,  we  (hall  mention  the  following : 

When  a  nortb-wef  and  a  fouth-eafl  wind  prevail  fimultane- 
oufly  in  two  different  (Irata  of  the  atmofphere,  if  the  fouth- 
eaft  be  the  lower  one,  we  may  expecl  to  fee  the  weather  be¬ 
come  clear;  but  if  this  wind  be  the  higher,  the  contrary  will 
take  placed' 


XXXIV,  Intel 


C  390  3 


XXXIV.  Intelligence  and  JSIifcellaneous  Articles, 

ASTRONOMY. 

W  E  are  indebted  to  a  very  accurate  and  much  valued 
correfpondent  for  the  following  tables,  which  cannot  but 
prove  highly  acceptable  to  fuch  of  our  readers  as  are  defirous 
of  knowing  in  what  part  of  the  heavens  the  two  new  planets 
may  be  expected  to  be  found.  We  believe  no  Ephemeris  has 
yet  been  publifhed  containing  their  right  afcenfions  and  de¬ 
clinations.  Baron  Von  Zach  has  publifhed  one  in  which 
their  geocentric  latitudes  and  longitudes  are  given  ;  but  this 
work  being  written  in  German  is  in  the  hands  of  but  few 
people  in  this  country. 
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The  above  table,  containing  the  geocentric  motion  of  the 
two  new  planets,  Ceres  Ferdinandea  and  Pallas,  for  the  en- 
fuing  month,  is  feledted  from  an  Ephemeris  calculated  by 
Mr.  Gauls,  of  Germany,  of  whofe  abilities  as  a  calculator 
the  world  has  already  been  fully  convinced.  Mr.  Gauls 
does  not  exp e 61  that  the  obferved  places  of  thefe  planets 
when  they  fhall  be  again  found  will  agree  very  corredlly 
with  his  Ephemeris,  as  there  has  not  yet  been  a  fufficient 
number  of  obfervations  made  to  fettle  the  elements  of  their 
motions  with  fuch  a  degree  of  preeifion ;  but  he  hopes  lifs 
calculations  will  render  them  very  eafy  to  be  found  :  thole 
gentlemen,  therefore,  who  are  provided  with  equatorials,  or 
inftruments  for  taking  angles  out  of  the  meridian,  will  no 
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doubt  be  foon  able  to  find  both,  or  at  leaft  Pallas,  whofe 
fituation  is  now  become  pretty  favourable,  being  at  a  fuffiff 
cient  didance  from  the  fun  to  be  feen  in  the  morning  when 
the  weather  is  clear.  It  does  not  appear  likely  that  Ceres 
Ferdinandea,  from  her  great  fouth  declination,  will  be  feen 
here  till  the  latter  end  of  April,  or  perhaps  the  beginning 
of  May  ;  but  thofe  aftronomers  who  are  fituated  in  more 
fouthern  latitudes  will  view  her  under  more  favourable  cir- 
cum  fiances,  and  may  perhaps  be  able  to  find  her  fooner. 

humboldt’s  travels. 

Where  Alexander  von  Humboldt  may  be  at  p  refen  t  is  not 
known  even  to  his  relations  ;  but  all  the  obfervations  which 
he  collected  up  to  the  beginning  of  March  i8oi  have  lately 
arrived  fafe  in  Em  rope.  He  entruded  this  valuable  depofit, 
which  con fifts  of  four  bound  volumes  and  three  manufcript 
bundles,  a  roll  of  plans,  and  a  number  of  drawings  of  plants, 
to  one  of  his  friends  at  the  Havannah,  where  he  then  was, 
to  be  fent  to  Spain  by  a  proper  opportunity.  They  arrived 
in  the  beginning  of  September  1801,  and  have  fmce  been 
tranfmitted  to  Berlin. 

FOSSIL  BONES. 

Two  horns,  with  the  head  and  feveral  bones  of  an  un¬ 
known  animal  of  a  mondrous  fize,  have  lately  been  found 
in  the  Mologi  circle,  of  the  government  of  Jaroflawi,  on  the 
banks  of  the  Mologa,  on  an  edate  belonging  to  count  Alexei 
Iwanfwitch  Pulchkin.  The  length  of  the  head  is  two  ells 
Leipfic  meafure  *,  and  the  breadth  on  the  forehead  one  eh 
eight  inches,  (two  feet  five  inches.)  The  horns  are  like  thofe 
of  an  ox,  are  about  four  ells  in  length  (fix, feet  eleven  inches^, 
&nd  in  the  thickeft  part  are  about  an  ell  in  circumference  (one 
foot  nine  inches).  Gmelin,  as  is  well  known,  fays  that,  be- 
fides  bones  of  the  mammoth,  (different  however  from  thole 
of  the  American  mammoth,)  heads  with  horns  of  an  extra¬ 
ordinary  fize  are  fometimes  found  in  Siberia.  He  himfelf 
carried  with  him  to  Peterfburgh  a  head  of  this  kind,  which 
in  all  probability  is  dill  preferred  in  the  cabinet  of  curiofities 
belonging  to  the  Academy  of  Sciences.  It  will  be  intereh- 
ing  to  natural  hiftorv  to  compare  this  head  with  the  one  lately 
found,  in  order  to  ascertain  whether  thev  belong  to  the  fame 
fpecies  of  animal.  At  any  rate,  thefe  heads  feem  to  afford  a 
new  proof,  in  oppofition  to  the  opinion  of  Daubenton,  Buff 
fon,  and  other  naturalids,  that  there  exiffed  formerly  fpecies 
of  animals  now  become  extinct. 

*  About  one  yard  fix  inches. 
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ANOTHER  NEW  MET^L. 

Profefifor  TromfdorfF,  of  Erfurt,  has  publifhed  the  follow¬ 
ing  notice  : — “  One  of  my  mineralogical  friends,  whofe 
name  I  {hall  make  known  at  a  proper  time,  found  lately  a 
particular  fubflance  which  he  transmitted  to  me  for  exa¬ 
mination.  Though  the  quantity  was  fmall,  I  am  however 
convinced  that  it  is  a  new  metal  combined  with  fulphur. 
The  chara&eriftic  marks  of  this  metal  are :  It  belongs  to  the 
volatile  metals :  with  fulphur  it  forms  a  mafs  which  melts 
like  wax,  and  which  cryftallizes ;  with  fulphureous  acid  it 
gives  a  reddifh  folution ;  with  nitrous  acid  and  nitro-muri- 
atic  acid  it  gives  a  yellowilh  folution ;  muriatic  acid  has  no 
action  on  it  warm :  from  acid  folutions  it  is  precipitated  green 
by- the  pruffiate  of  potadi ;  of  a  fteel  gray  by  tin&ure  of  galls; 
chamois  yellow .  by  hy dr oilnon- ammonia  * ;  by  carbonate  of 
potalh  it  is  precipitated  as  a  white  oxide;  it  is  not  precipi¬ 
tated  from  its  folution  by  cauftic  ammonia,  and  it  is  proba¬ 
ble  that  it  forms  with  it  a  double  fait.  I  {hall  obferve  in  the 
laft  place,  that  this  new  fubflance  is  found  in  Germany.  A 
farther  account  of  it  will  be  publiihed  in  my  journal. ” 

Erfurt, 

Jan.  1203.  ‘  • 

*-By  this  "erm  we  conceive  the  author  to  mean  a  folution  of  carbonate 
of  ammonia,  ir  connadut.inhtion  to  pure  (cauftic)  ammonia,  which  lie  af¬ 
terwards  mentions. 
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XXXV.  Letter  from  Dr.  Barton  to  Prof 'effor  Zimmer- 
mann,  on  the  f of cinating  Faculty  which  has  been  afcribed 
to  the  Rattlefnake ,  and  other  American  Serpents  * . 

I  DEAR  SIR,  Philadelphia,  Feb.  12,  1800, 

HAVE  never, yet  received  the  tranflation  which  you  have 
inade  of  my  ec  Memoir  concerning  the  fafcinating  Faculty 
which  has  been  afcribed  to  the  Rattlefnake,  and  other  Ame¬ 
rican  Serpents.'*  I  feel  flattered  by  your  kind  notice  of  that 
little  production,  one,  of  my  firft  effhys  in  natural  hiftory, 
and  one  to  which,  I  confefs,  I  devoted  a  good  deal  of  atten¬ 
tion.  By  transferring  my  fentiments  on  the  fubjedt  which 
I  have  touched  into  the  language  of  your  country,  you  have, 
no  doubt,  contributed  to  draw  the  attention  of  the  learned 
to  the  difcuflion  of  the  queftion,  whether  ferpents  are  endued 
with  the  power  of  fafcinating  other  animals. 

I  did  not,  before  this  day,  know  that  our  learned  friend 
profeffor  Blumenbach,  of  Gottingen,  had  publifhed  fome 
Remarks  on  the  Memoir,  in  Voigt’s  Magazin  fur  den  neu - 
ejlen  ccuflynd  der  Naturbunde^  part  ii.  I  have  not  feen  tl)e 
magazine,  but  have  met  with  a  tranflation  of  the  profeffor’s 
paper  in  the  Philofophical  Magazine  t,  publifhed  in  London 
by  Mr.  Alexander  Tilioch.  In  thi§  letter  I  am  going  to 
trouble  you  with  fome  further  remarks,  which  you  are  at 
liberty  to  make  ufe  of  ip  any  way  you  may  think  proper. 

I  fhall  not  purfue  the  profeffor  in  the  precife  order  of  his 
remarks..  I  fhall  firft  take  notice  of  his  defence  of  that  paf- 
fage  in  his  Manual  of  Natural  Hiftory.^,  which  T  particu¬ 
larly  examined  in  my  memoir,  and  which  he  Teems  to  think 
I  have  criticifed  with  fomewhat  of  feverity.  The  following 
are  Mr.  Blumenbach’ s  words,  as  I  have  tranfl-ated  them  in 
the  memoir: — “  That  fquirrels,  fmaTl  birds,  &c.  voluntarily 
fall  from  trees  into  the  jaws  of  the  rattlefnake  lying  under 
them,  is  certainly  founded  in  fa6fs:.nor  is  this  much  to  be 
wondered  at,  as  fimilar  phaenomena  have  been  obferved  in 
other  fpecies  of  ferpents,  and  even  in  toads,  hawks,  and  in 
cats,  all  of  which,  to  appearance,  can,  under  particular  eir~ 
cutnftances,  entice  other  fmall  animals  by  mere  fteadfaft 
looks.  Here  the  rattles  of  this  fnake  (the  rattlefnake)  are  of 
peculiar  fervice ;  for  their  hiding  noife  caufes  the  fquirrels, 

'*  Communicated  bv  Dr.  Barton.  +  For  December  *798. 

_  ■  f  Handbuch  der  Naturgefchichte, 

VOL.  XV.  No.  59.  O  “  whether 

April  1803, 
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whether  impelled  by  a  kind  of  curiofity,  milunderdanding* 
or  dreadful  fear,  to  follow  it,  as  it  would  feem,  of  their  own 
accord.  At  leaf!:,”  continues  Mr.  Blumenbach,  <c  I  know, 
from  well-informed  eye-witneflfes,  that  it  is  one  of  the  com¬ 
mon  pratSlices  among  the  younger  favages  to  hide  themfelves 
in  the  woods,  and,  by  counterfeiting  the  hiding  of  the  rattle¬ 
snake,  to  allure  and  catch  the  fquirrels*.” 

On  this  pafifage  I  made  fome  remarks,  which  were  brought 
together  under  three  didinbt  heads.  I  obferved,  id,  That 
6t  the  faculty  of  fafcinating  is  by  no  means  peculiar  to  the 
rattlefnake,  but  is  attributed  asextenfively  to  the  black  fnake, 
and  other  ferpents,  which  are  not  furnifhed  with  the  crepi- 
taculum,  or  fet  of  bells.”  adly,  That  £(  fome  perfons,  who 
have  feen  the  rattlefnake  in  the  fuppofed  a£t  of  charming, 
allure  me  that  the  reptile  did  not  (hake  its  rattles,  but  kept 
them  dill ;”  and  laftly,  I  was  inclined  to  think  that  there  was 
no  folid  foundation  for  the  dory  upon  which,  in  part  at  lead, 
Mr.  Blumenbach  has  founded  his  theory. 

It  is  certainly  the  prevailing  opinion  in  this  country,  that 
the  black  fnake  and  other  ferpents,  as  well  as  the  rattle¬ 
fnake,  are  endowed  with  the  faculty  of  fafcinating  or  charm- 
mo:  other  animals.  It  is  well  known  that  none  of  the  fer- 
pents  except  the  different  fpecies  of  crotalus  are  furnifhed 
with  the  crepitactilum  caudta,  or  rattle,  and  no  attempt  has 
been  made  to  point  out  the  difference  (if  there  be  a  difference) 
in  the  modes  of  fafcinating  employed  by  thefe  feveral  fer¬ 
pents,  with  the  exception  of  the  remark  made  by  a  few  of 
the  Indians  and  Whites,  that  the  rattlefnake  charms  with  its 
rattle  -j-.  But  we  fhall  afterwards  fee  that  this  is  by  no  means 
the  general  opinion  among  the  Indians  or  Whites. 

Since  the  printing  of  my  memoir,  I  have  been  allured  by 
a  very  intelligent  perfon  f,  who,  living  in  a  part  of  the  coun¬ 
try  which  abounds  in  rattlefnakes,  has  had  many  opportuni¬ 
ties  of  attending  to  the  manners  of  thefe  ferpents  when  watch¬ 
ing  for  their  prey,  that  at  fuch  time  the  rattlefnake  does  not 
move  Ins  rattle,  but  lies  dill.  This  is  a  confirmation  of  the 
fa£i  mentioned  in  my  memoir.  Ci  It  is  very  probable,”  how¬ 
ever,  as  M.  Blumenbach  obferves,  u  that  the  cafe  here  may 

*  See  a  Memoir,  &c.  pages  46  and  47. 

See  a  Memoir,  &c.  pages  14  and  15.  , 

%  Mr.  Samuel  Prelion.  “  Dr.  Mead  (fays  Mr.  Prefton)  fuppofes  the 
rattle  on  their  tail  to  be  ufeful  for  that  purpofc  (viz.  charming)  ;  but  he 
is  much  miftaken,  as  I  have  actually  feen  them  engaged  in  the  procefs  a 
number  of  times.  They  do  not  make  any  noile  with  their  rattle  ;  they  lie 
perfectly  fill,  with  an  open  mouth  and  fparkling  eyes.’’ — Letter  to  me, 
dated  Stockport,  Auguft  7,  1793. 
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be  altered  by  circumftances;”  that  is,  that  the  reptile  whilft 
endeavouring  to  obtain  its  prey  fometimes  fliakes  its  rattle 
and  fometimes  keeps  it  hill.  I  am  now,  however,  fully  per- 
fuaded  that  the  latter  is  the  general  cafe ;  and  the  more  fo, 
becaufe  it  Teems  to  be  afcertained  that  the  rattlefnake  feldom 
fliakes  his  rattle  unlefs  when  he  is  irritated. 

If  then  this  ferpent  does  not  always,  nor  even  generally,, 
move  his  rattle  at  the  time  he  is  watching  for  his  prey,  it  is, 
I  think,  fomewhat  unphilofophical  to  afcribe  fo  much  to  the 
(i  hiding  noife”  of  the  inftrument  as  Mr.  Blumenbach  has 
done.  “  This  lazy  animal,  when  lying  on  the  ground,  might 
certainly,”  fays  the  profelfor,  (6  employ  that  lingular  organ  for 
enticing  animals,  as  well  as  the  ceraftes  employs  its  horns  for 
the  fame  purpofe,  at  lead  according  to  common  report.” 

I  will  readily  allow,  that  if  the  ceraftes  of  Egypt  is  capable 
of  charming  by  means  of  the  horns  upon  his  head,  the  rattle¬ 
fnake  might,  without  much  ftretch  of  the  imagination,  be 
fuppofed  capable  of  charming  by  means  of  the  horny  bells 
upon  his  tail.  But  here  Mr.  Blumenbach  attempts  the  fo- 
lution  of  one  difficulty  by  having  recourfe  to  another  diffi¬ 
culty;  or,  rather,  he  feems  difpofed  to  cut  the  knot  of  faf- 
cination,  as  it  relpedts  the  rattlefnake,  by  means  of  a  ftory 
which  has  never  been  proved  to  be  a  fa6l,  and  which,  f 
cannot  but  think,  is  one  of  the  many  improbable  tales  in 
natural  hiftory.  f  know  it  is  fanbtioned  by  Pliny*  and  So- 
linus.  But,  alas!  how  many  hundred  anile  ftories  has  Pliny 
told  !  and  who  does  not  know  that  Solinus  is  often  thefervile 
copier  of  Pliny  ? 

In  the  difcuffion  of  curious  queftions  like  the  prefemt,  I 
can  feel  pleafure  even  in  furnifhing  my  opponent  with  imple¬ 
ments  with  which  to  defend  himfelf.  With  this  difpofition 
of  mind  I  will  here  mention  a  fuppofed  fa£t,  which  is  a  good 
deal  iimilar  to  that  related  of  the  ceraftes.  I  do  not  doubt 
that  it  is  as  worthy  of  belief.  There  inhabits  the  lakes  and 
rivers  of  many  parts  of  North  America  a  very  curious  fpecies 
of  elox  or  pike,  which  is  commonly  known  by  the  name  of 
the  gar  fifh  or  bill  fifh.  The  upper  jaw  is  lengthened  out 
into  a  long  bony  roftrum,  or  protuberance,  which  has  given 
it  the  name  of  bill  jijh.  Although  this  fifh  is  known  to  live 
almoft  entirely  upon  other  fifti,  to  which  he  proves  very  de- 
ftrudlive,  we  are- told  that  the  gar  hides  himfelf  in  the  reeds 
in  fuch  a  manner,  that  nothing  but  the  curious  roftrum, 
v.  hich  he  thrufts  out  of  the  water  in  a  perpendicular  pofttion, 

*  “  Ceraftis  corpora  eminere  cornicula  faepe  quadrigemina  :  quorum 
niotu,  reliquo  corpore  occuitato,  folicitent  ad  ie  aves.”  C.  Plinii  Secundi 
Natuialis  13 ifloriao  Lib.  viii.  cap.  23. 

o  % 


can 


196  On  the  fajc mating  Faculty  af cubed  to 

can  be  feen.  Different  kinds  of  birds,  which  come  to  reft 
themfelves  upon  the  reeds,  tniftaking  the  fifti’s  bill  for  a  reed, 
or  dry  piece  of  wood,  perch  upon  it  alfo.  He  then  opens  his 
mouth,  and  generally  makes  an  immediate  prey  of  the  mif- 
guided  bird. 

This  ftory  is  related  by  a  very  refpe&able  writer,  father 
Charlevoix,  who  adds  a  circurn dance  which  I  muft  not  omit 
to  mention,  efpeciallv  as  it  would  feem  to  fhow  that  there 
is  fome  hidden  (we  will  call  it  a  fajcinating )  virtue  in  the 
gar’s  bill.  The  Indians  fay,  that  the  {harp  teeth  which  are 
diftributed  along  the  edges  of  this  inflrument  are  a  “  fove- 
reio-n  remedy  againft  the  head-ach,  and  that  pricking  with 
one  of  thefe  teeth  where  the  pain  is  fharpeff,  takes  it  away 
inftantly 

But  to  be  ferious :  As  mod,  if  not  all,  animals  are  fur- 
ni Hied  with  an  organ  of  hearing,  fo  it  is  not  improbable  that 
different  founds,  particularly  the  founds  of  mufical  inftru- 
ments,  have  fomething  charming  or  attra&ive  to  certain  fpe- 
cies  of  animals.  Paffing  by  the  ftories  that  are  told  of  the 
trichechus  manatus ,  or  fea-cow,  the  common  moufe,  and 
fome  other  animals,  I  will  here  mention  a  fa£t  related  by 
Dr.  Odier  on  a  very  refpehfable  authority,  and  I  relate  it  the 
more  confidently  becaufe  it  has  been  confirmed  to  me  by  fe- 
veral  perfons  of  credit.  The  iguana  f  of  the  Weft  Indies  is 
faid  to  be  fo  fond  of  mufic,  that  at  the  found  of  an  inftrument 
this  ugly  looking  lizard  becomes  almoft  motionlefs,  and  is 
eafily  taken  by  a  noofe  J. 

But.  I  muft  return  to  Mr.  Blumenbach.  “  I  know,”  fays 

H  A  Voyage  to  North  America,  vol.  i.  pages  1 1 7  and  118.  Englifh 
tranllation. 

f  Lacerta  iguana  of  Linnaeus. 

t  See  Epiftola  Phyfiologica,  Inauguralis,  de  Elementariis  Muficae  Senfa- 
tionibus,  Nora  32,  Edinburgh  1770.  It  were  much  to  be  withed  that 
fome  ingenious  man  would  favour  us  with  a  memoir  concerning  the  in¬ 
fluence  of  mufic  upon  different  animals.  Some  interefting  materials  for 
luch  a  work  are  to  be  found  fcattered  through  a  number  of  writers  both 
antient  and  modern.  But  new  mateiials  might  readily  be  colledted,  lince 
it  would  not  be  a  difficult  talk  to  make  experiments.  Much  curious  phy- 
fiological  knowledge  would  refult  from  fuch  an  inquiry  :  and  I  greatly 
miftake  if  the  inquiry  would  not  fomewhat  tend  to  diminiffi  the  quantity 
of  our  prejudices  againft  animals  that  are  unqueftionably  innocent.  Should 
it  have  this  effedt,  how  great  would  be  the  gain  to  a  benevolent  mind  ! 
Nurtured  among  prejudices  of  different  kinds,  we -are  at  once  miferable 
and  unjuft.  I  muft  confels  that  I  have  dropped  fome  of  my  prejudices 
againft  the  amphibia  (See  a  Memoir,  &c.  p.  45,  note)  ftnce  I  have  learned 
that  the  iguana  is  p leafed  with  the  mufic  of  the  Weft  Indians;  and  that 
a  little  garden  lizard  liftened,  “  with  a  breathlefs  attention,”  to  the  found 
of  a  lady’s  piano-forte.— For  a  very  interefting  inftance  of  this  kind,  fee 
the  Analytical  Review  for  January  1789. 
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he,  <c  from  well-informed  eye-witnedfes,  that  it  is  one  of  the 
common  practices  among  the  younger  favages  to  hide  them- 
felves  in  the  woods,  and,  by  counterfeiting  the  biffing  of  the 
rattlefnake,  to  allure  and  catch  the  fquirrels.”  After  quoting 
this  paffage,  I  obferved  in  my  memoir,  that  u  I  have  inquired 
of  Indians,  and  of  perfons  who  have  relided  for  a  condderable 
time  among  the  Indians,  and  they  appear  to  be  as  ignorant 
of  the  circum dance  as  I  am  myfelf.”  I  continued,  cc  I  am. 
inclined  to  think  that  Mr.  Blumenbaeh  has  been  impofed 
upon,”  or,  perhaps,  that  a  circumdance  which  I  have  re¬ 
lated  may  have  given  rife  to  the  dory*.  Mr.  Blumenbaeh 
has  fince  informed  me  by  letter,  and  now  informs  the  public 
in  his  Remarks,  that  he  received  his  “  information  from 
major  Gardner,  who,  with  his  family,  redded  many  years 
in  Ead  Florida.  He  is,”  fays  the  profeflor,  C£  a  very  intel¬ 
ligent  naturalid,  an  accurate  obferver,  and  certainly  would 
be  very  far  from  impodng  upon  me.” 

I  knew  not,  when  I  printed  my  memoir,  from  whom  Mr. 
Blumenbaeh  received  his  information.  It  was  not,  however, 
unnatural  for  me  to  fuppofe,  that  he  had  been  impofed 
upon,”  becaufe  1  well  know  that  fome  of  the  mod  refpe&a- 
ble  naturalids  and  hidorians  of  Europe  have  often  been  mod 
grofsly  deceived  by  travellers  who  have  vibted  this  country  : 
hence  the  many  tales  and  fcandalous  dories  which  crowd 
and  deform  fome  of  the  works  of  your  mod  celebrated  wri¬ 
ters.  Such  tales  and  dories  are  the  following: n — That  the 
Indians  have  no  beards;  that  they  have  very  fmall  appetites; 
th  at  they  are  greatly  addidte.d  to  the  antiphyfical  vice  ;” 
that  none  of  the  tribes  knew  any  thing  of  the  ufe  of  fait  be¬ 
fore  the  Europeans  came  among  them;  that  they  cannot  carry 
their  arithmetic  beyond  the  numeral  three  ;  &c.  <kc.  &c. 

I  have  lately  made  further  inquiries  of  the  Indians  con¬ 
cerning  the  dratagem  which,  Mr.  Blumenbaeh  fays,  the 
younger  favages  employ  to  allure  to  them  fquirrels.  I  can 
learn  nothing  concerning  it.  I  am  dill  difpofed  to  think  that 
there  is  but  a  flender  foundation  for  the  dory.  I  am  certain 
that  it  is  not.  a  common  pradlice  among  the  Indians.  Perfons 
who  have  redded  for  many  years  among  our  northern  and 
wedern  Indians  have  never  heard  of  it:  neither  have  intelli¬ 
gent  traders  and  interpreters  from  the  very  country  in  which 
major  Gardner  redded.  Anxious  to  alcertain  the  truth,  I 
ffiaH  extend  my  inquiries,  and,  ffiould  I  learn  that  the  In¬ 
dians  do  actually  employ  the  dratagem,  I  ihall  endeavour  to 
be  the  drd  to  inform  Mr.  Blumenbaeh  of  the  fuccefs  of  my 
rcfearch. 

*  Sec  a  Memoir.  &c.  pages  4S  and  4Q. 
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I  fhall  conclude  this  part  of  my  letter  with  two  obferva- 
tions;  viz.  ift,  If  it  be  a  faft,  as  I  have  aflerted,  that  the 
rattlefnake,  while  watching  for  his  prey,  feldom  moves  his 
rattle,  the  ftory  related  by  major  Gardner  muft,  independ¬ 
ently  on  any  other  fadts,  appear  highly  improbable.  2dlv, 
Even  admitting  the  fadt,  that  the  rattlefnake  does  fhake  his 
rattle  while  employed  in  the  fuppofed  adf  of  charming,  I 
think  the  greater  number  of  the  favourers  of  the  exiftence 
of  a  fafcinating  quality  in  this  ferpent  ought,  upon  a  careful 
confederation  of  the  fubjedt,  to  give  up  Mr.  Blumenbach  s 
explanation  of  the  bufinefs.  They  tell  you  that  the  bird  or 
fquirrel  is  often  feen  precipitating  itfelf  from  the  top  of  a 
lofty  tree  into  the  jaws  of  the  ferpent  lying  at  the  bottom. 
Now,  is  it  likely  that  the  noife  of  the  rattle  can  be  diftindfly 
heard  at  the  diftance  of  fixty,  eighty,  or  a  hundred  feet,  in 
a  foreft  where  all  elfe  is  not  filence  ;  in  a  foreft  where  rooks, 
and  ravens,  and  jays,  wood-peckers,  and  many  other  fpecies 
of  birds,  utter  their  various  cries  or  notes,  which  are  mixed, 
and  often  confounded,  with  the  noife  of  tree-frogs,  locufts, 
and  a  hundred  other  animals  ?  I  think,  fir,  you  will  admit 
with  me,  that  it  is  very  improbable,  if  not  impoffible,  that 
the  rattle  could  affedt  the  bird  at  fuch  a  diftance ;  and  I  am 
difpofed  to  believe,  that,  after  reading  the  preceding  obferva- 
tions,  you  will  not  think  Mr.  BlumenbachT  fyftem  is  fo  ca¬ 
pable  of  being  maintained  as  that  ingenious  gentleman  feems 
to  fuppofe  it  is. 

Mr.  Blumenbach,  in  taking  notice  of  my  theory  of  ac¬ 
counting  for  the  fuppofed  fafcinating  power  of  ferpents,  in¬ 
forms  us,  that  with  this  method  of  explaining  the  pheno¬ 
menon  he  has  been  acquainted  fince  1785,  from  an  elfay  by 
profeffor  Michaelis,  in  the  Gottingen  Magazine  for  January 
of  that  year.  In  jnfticc  to  Dr.  Michaelis,  I  fhall  here  quote 
his  words,  as  they  are  given  by  Mr.  Blumenbach  : — ((  Others 
believe  that  it  is  owing  merely  to  the  care  of  the  old  ones  for 
their  young,  which  throw  themfelves  between  the  latter  and 
their  enemies,  and  by  thefe  means  become  a  prey  to  them. 
One  of  my  friends,  Mr.  David  Colden,  at  Flufining,  an 
amateur  of  natural  hifitory,  and  fon  of  governor  Colden, 
whofe  fervice  to  fcience  is  fo  well  known,  allured  me  that  he 
had  feveral  times  feen  birds  fafcinated  by  fnakes,  but  always 
found  the  neft  of  the  bird  either  with  eggs  or  young  ones  in 
the  neighbourhood ;  which  made  the  fpedlators  give  up  the 
idea  of  fafcination.  But,”  Mr.  Michaelis  adds,  “  1  knowfome 
infiances  where  no  neft  could  be  in  the  neighbourhood,  and 
where,  though  the  Inake  was  at  firft  at  a  great  diftance  from 
the  bird,  it  ncverthelefs  fell  towards  it.” 
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From  this  quotation  it  appears  that  I  was  not  the  firft: 
perfon  who  endeavoured  to  explain  the  fuppofed  fafcinating 
power  fomewhat  in  the  manner  I  have  done.  I  have  not 
afferted  that  I  was.  But  I  certainly  neither  did  nor  could 
borrow  the  explanation  from  Mr.  Michaelis,  whofe  ec  valua¬ 
ble  eflay,”  as  Mr.  Blumenbach  calls  it,  I  have  never  yet 
feen.  My  theory,  which  every  day’s  inquiry  ferves  to 
ftrengthen,  was  the  refult  of  a  great  deal  of  attention  to 
the  fubjedt:  and  I  have  enjoyed  as  many  opportunities  of 
inveftigating.  the  truth  as  Mr.  Michaelis  did.  With  refpedt 
to  that  ingenious  gentleman,  I  fliould  have  allowed  him  more 
merit  had  he  adopted  Mr.  Golden’s  explanation;  and  I  can 
allow  him  very  little  for  rejecting  it,  merely  becaufe,  in  fome 
inftances,  no  neft  could  be  found  in  the  neighbourhood,  and 
becaufe,  (i  though  the  fnake  was  at  firft  at  a  oreat  diftance 
from  the  bird,  it  neverthelefs  fell  towards  it.”  Itfurely  does 
not  follow,  becaufe  no  nett  could  be  found,  that  none  exifted. 
The  fchoolboy  well  knows  the  difficulty  of  difcovering  the 
nefts  of  many  fpecies  of  birds ;  and  the  naturalift,  who  ought 
to  be  acquainted  with  the  arts  employed  by  thefe  animals  to 
conceal,  from  man  and  other  enemies,  their  nefts,  fhould 
make  ftill  greater  allowance  for  the  difficulty  of  difcovering 
thefe  nefts.  As  to  Mr.  Michaelis’s  other  attertion,  that, 
cc  though  the  fnake  was  at  firft  at  a  great  diftance  from  the 
bird,  it  neverthelefs  fell  towards  it,”  I  will  not  pofitively 
deny  it,  until  I  learn  whether  that  gentleman  has  himfelf 
witnefted  any  thing  of  the  kind.  But,  in  the  meanwhile,  I 
muft  fay,  that  I  have  no  reafons  to  think  that  I  have  been 
precipitate  in  advancing  what  I  have  advanced  on  this  fub~ 
je£f  in  my  memoir. 

I  do  not  perceive  that  Mr.  Blumenbach  has  made  any 
other  attempt  to  controvert  my  theory,  except  in  fo  far  as  he 
has  mentioned  Mr.  Michaelis’s  two  obfervations  juft  noticed. 
On  the  contrary,  in  the  new  edition  of  his  Manual,  the  pro- 
feflor  has  quoted  my  memoir,  and  expunged  the  ftory  about 
the  ringing  of  the  ferpent’s  tail  *.  Of  Mr.  Michaelis’s  effav 
he  makes  no  mention.  And  here,  before  I  adduce  any  ad¬ 
ditional  fadts  in  fupport  of  my  explanation,  I  cannot,  forbear 
to  obferve,  that  I  do  not  think  Mr.  Blumenbach  has  done 
juftice  to  this  part  of  my  memoir.  In  particular,  the  fine 
fa£t  communicated  to  me  by  the  iate  Air.  Rittenhoufe,  of 
which  he  has  made  no  mention,  is  worth  a  whole  volume 
of  fpeeulations  on  the  fubjebt.  I  doubt  not  that  my  learned 
Gottingen  friend  had  as  high  an  opinion  of  the  fadl  as  I  have. 

*  Handbuch  der  Naturgefchichte,  p.  242;  Gottingen  1797. 
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Before  I  proceed  any  farther  in  my  reply  to  Mr.  Blu«? 
menbach,  I  beg  leave  to  trouble  you  with  fome  fa£ts  which 
are  a  good  deal  fimilar  to  thofe  related  in  my  memoir.  They 
certainly  favour  the  fyflem  which  I  have  advanced.  Inde¬ 
pendently,  however,  of  their  connexion  with  the  fubjedt  of 
the  memoir,  they  appear  worthy  of  prefervation ;  for  they 
ferve  to  illuflrate,  in  fome  degree,  the  hiflory  of  the  manners 
and  inflindts  of  ferpents;  a  fubjedt  which  has  been  too  much 
neglected  by  naturalifts. 

A  fpecies  of  coluber,  which  is  commonly  called  the  chicken 
fnake  in  the  fouthern  parts  of  the  United  States,  of  which  it 
is  a  native,  frequently  climbs  up  the  loftieft  trees  in  purfuit 
of  young  birds.  One  of  my  friends  *,  when  he  was  in 
Georgia,  feveral  years  lince,  had  an  opportunity  of  feeing 
one  of  thefe  fnakes  in  a  fituation  which  furni flies  a  linking 
argument  in  favour  of  my  opinion.  The  adtive  reptile  having 
feized  upon  a  young  martini  (which  had  left  its  neft  for  fome 
days),  upon  a  walnut-tree,  at  the  height  of  about  thirty  feet, 
had  not  a  little  difficulty  in  fwallowing  the  young  bird.  Hav¬ 
ing  taken  in  the  head  firfl,  as  is  commonly  the  cafe  with  our 
ferpents,  the  bird  made  great  refillance  by  the  flapping  of  its 
wings,  fo  that  the  ferpent  could  only  fwallow  the  head  and 
neck.  Whilfl  the  wings  of  the  bird  were  in  motion,  num¬ 
bers  of  the  old  martins  collecting  together  flew  about  the 
fnake  and  attacked  him  with  their  bills.  Here,  as  in  the 
inftance  related  by  Mr.  Rittenhoufe,  the  old  birds  were  ac¬ 
tuated  by  the  inftindt  of  faving  their  young. 

The  following  fadts  were  communicated  to  me  by  Mr. 
John  Heckewelder : — (C  In  the  fummer  of  J770,”  fays  this 
gentleman,  “  while  I  was  fifhing  under  the/ bank  of  Le- 
heigh  J,  I  heard,  for  the  fpace  of  near  an  hour,  the  found 
of  a  ground-fquirrel,  feemingly  in  diftrefs,  on  the  top  of  the 
bank.  At  length  I  went  up  to  fee  what  was  the  matter  with 
the  fquirrel;  when,  to  my  utter  aflonifhment,  I  difcovered 
the  animal  about  half  way  up  a  buffi,  but  running  fometimes 
higher  up,  fometimes  lower  down,  and  a  very  large  rattle- 
inake  at  the  root  of  the  buffi  on  which  the  fquirrel  was. 
Here  I  was  immediately  flruck  with  the  idea  that  the  fnake 
was  in  the  adt  of  inchanting,  and  I  hoped  now  to  become  fully 
convinced  that  the  rattlefnake  obtained  its  prey  altogether  in 
this  manner,  as  I  had  often  heard  reported.  I  therefore  fat 
down  quietly  on  a  log  about  fix  yards  di fiance,  where  I  had 

*  The  ingenious  Mr.  William  Bartram.  |  Hirundo  purpurea. 

X  -t  he  principal  wcitern  branch  of  the  Delaware,  which  tuns  by  Beth¬ 
lehem. 
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a  full  view  of  both  the  fnake  and  the  fqurirel.  Sometimes  I 
thought  the  fquirrel  going  down  for  the  laft  time,  and  to 
enter  the  jaws  of  the  fnake;  but  it  would  again  return  up  the 
bufh  with  the  fame  livelinefs  it  had  run  down.  Finding, 
finally,  no  material  alteration  in  the  fquirrel  or  its  motions, 
and  my  patience  being  exhaufted,  I  determined  on  killing 
the  fnake,  and  examining  into  the  cafe  of  the  fquirrel,  viz. 
what  ftrength,  8cc.  it  yet  retained  after  being  charmed  for  fo 
long  a  time  ;  for,  by  this  time,  the  fuppofed  charm  had  laded 
near  three  hours.  I  ftruck  at  the  fnake  with  a  long  pole, 
but  miffed  it  ;  upon  which  it  ran  down  the  bank  where  l 
had  been  hiking.  Remaining  by  the  bufh  on  which  the 
fquirrel  was,  I  hailed  a  man  on  the  oppofite  fide  of  the  river, 
defiring  him  to  crofs  in  a  canoe  and  kill  the  fnake  under  the 
bank.  To  which  he  immediately  complied;  but  likewife 
miffing  his  ftroke,  on  account  of  the  bufhes,  the  fnake  took 
up  the  bank  again,  where  I  killed  it.  We  now  both  joined 
to  fhake  the  fquirrel  down;  but  it  had  both  fenfc  and  ftrength 
enough  to  climb  to  the  very  top,  I  fuppofe  near  twenty  feet 
high.  However,  we  brought  it  down  to  the  ground ;  and 
though  it  had  fallen  about  two  yards  from  the  bufh,  it  well 
knew,  its  hole  in  which  it  dwelt,  and  this  was  at  the  root  of 
the  bufh,  and  exactly  at  the  fpot  where  the  fnake  had  lain. 
Here  the  my  fiery  was  cleared  up  to  us  at  once.  We  con¬ 
jectured  that  the  fnake  was  either  watching  for  the  fquirrel 
to  come  down  to  enter  its  hole,  or  for  its  companion  or 
young,  which  were  probably  in  the  hole,  to  come  out;  all 
of  which  were  fufficient  to  caufe  anxiety  in  the  fquirrel  on 
the  bufh.  The  dexterity,  however,  of  the  fquirrel  in  making 
its  way  into  the  hole,  and  at  the  very  place  where  we  flood, 
fhowed  plainly  that  it  retained  its  full  flrength  and  fagacity, 
and  had  by  no  means  fuffered  from  the  charm  of  the  fnake*/' 

“  A  fimilar  circumflance,  to  which  I  was  alfo  an  eve- 

J  j 

witnefs,  happened,"  fays  Mr.  Heckewelder,  u  in  the  year 
1771,  near  Wyalufing,  on  Sufquehanna,  where  the  cries  of 
the  chewinkf  drew  my  attention  to  the  fpot.  The  rattle- 
fnake  was  juft  entering  a  heap  ofbrufh,  in  which  the  old 
ones  had  their  neft  with  young.  I  fuppofed  that  one  or  the 
other  of  the  old  ones,  with  the  young,  would  have  become 
its  prey,  had  I  not  approached  and  relieved  them  by  killing 
the  fnake  J 

*  Letter  to  me,  dated  Bethlehem,  Auguft  5th,  1796.  Mr.  Hecke¬ 
welder  has  fmee  informed  me,  that  the  lhake,  during  the  whole  of  the 
time  he  attended  to  it,  never  fhook  its  rattle. 

t  The  Fringilla  erythrophthalma  of  Linnaeus. 

7  Letter  to  me,  dated  Auguft  5th,  1796. 


The 


2,02,  On  the  different  Theories  of  Philofophers 

The  following  faft  is  fhnilar  to  one  which  I  have  related 
in  my  memoir*: — “  In  the  year  1762,  at  Tufcarawas,  on 
Mufkingum,  while  going  to  fetch  water  out  of  the  river,  I 
obferved,”  fays  Mr.  Heckewelder,  “  a  large  black  fnake 
running  out  on  a  long  limb  of  a  large  tree  which  flood  on 
the  water's  edge.  This  limb  was  nearly  horizontal  over,  and 
about  twelve  feet  above  the  level  of,  the  water.  I  could  not, 
at  fir  ft,  conceive  what  the  fnake  aimed  at,  until  near  the  end 
of  this  limb  I  law  the  animal  ftretch  downwards,  where  I 
obferved  a  hanging f  bird’s  neft,  pretty  well  concealed  be¬ 
tween  fome  fmall  boughs  or  leaves,  into  which  the  fnake  put 
its  head,  having  ft  rung  its  tail,  with  part  of  its  body,  round 
the  limb  above.  Determined  on  killing  the  fnake,  if  poffi- 
ble,  I  ran  to  the  houfe  for  my  gun,  and  (hot  the  reptile, 
which  fell  into  the  river,  with  a  young  bird  in  its  jaws.” 

(i  1  and  another  perfon  once  oblerved  a  fnake  of  this  kind 
run  up  a  tree  pretty  high,  and  put  its  head  into  a  woodpeck¬ 
er’s  neft,  where,  as  we  fuppofed,  it  fucked  the  bird’s  eggs,  it 
being  too  early  for  the  young  birds  to  be  hatched  J.” 

On  thefe  faffs  I  fhall  not  trouble  you  with  any  comments, 
but  (hall  proceed  with  my  examination  of  Mr.  Blumenbach's 
Remarks. 

[To  be  continued.] 


XXXVI.  Obfervations  on  the  different  Theories  of  Philofophers 
to  explain  the  Phenomena  of  Comb uf lion .  By  Charles 
Portal,  Efq.§ 

rp 

1-  HERE  is  no  phenomenon  in  nature  that  has  hitherto 
engaged  the  attention  of  philofophers  with  lefs  fuccefs  in  the 
elucidation  of  its  principles  than  that  of  combuftion,  and  it 
at  prefent  affords  one  of  the  chief  obftacles  to  the  forming  of 
a  clear  and  fatisfadlory  theory  of  chemiftry.  It  is  not  An¬ 
gular,  that  a  fubjedt  of  fo  ftriking  a  nature,  and  abounding 
with  a  variety  of  fuch  important  phenomena,  fliould  have 
early  attracted  the  attention  of  philofophers,  and  we  accord¬ 
ingly  find  that  it  was  made  the  fubjedl  of  inveftigation  by 
lord  Bacon  and  Mr.  Boyle. 

1  bele  two  philofophers  were,  however,  more  particularly 
confined  in  their  inquiries  to  the  nature  of  the  unknown  ele¬ 
ment  called  Jire ,  nor  did  they  reach  fufficiently  far  in  fuch 

*  See  pages  67  and  68,  Oriolus  Baltimore  of  Linnaeus. 

?  Bettei  already  referred  to.  §  Communicated  by  the  Author. 
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inquiries  as  to  frame  any  particular  theory  on  the  fubjedt  of 
jcombuftion. 

In  referring  back  to  the  earlier  periods  of  the  hiftory  of 
chemiftry,  we  {hall  find  that  Becherwas  the  fir  ft  philofopher 
who  withdrew  that  fcience  from  the  contradlecl  limits  of  phar¬ 
macy  and  alchemy,  and  laid  the  foundation  of  the  dodtrine 
of  phlogifton. 

G.  Erneft  Stahl,  whole  genius  was  formed  for  the  higheft 
improvement  of  fcience,  fucceeded  him  ;  and  it  is  to  this  phi¬ 
lofopher  that  we  are  indebted  for  the  firft  pofitive  attempt  to 
explain  the  phenomena,  and  to  exhibit  a  regular  theory  of 
com  bullion. 

The  dodtrine  of  phlogifton,  as  expounded  by  this  cele¬ 
brated  chemift,  is  too  well  known  to  require  being  deicribed 
at  any  confiderable  length. 

It  proceeded  on  the  affumption,  that  there  was  only  one 
fubftance.  in  nature  capable  of  combuftion,  which  he  there¬ 
fore  called  phlogitlon ;  and  he  held,  that  all  bodies  that  were 
inflammable  owed  their  combuftibility  only  to  the  prefence  of 
this  principle.  Combuftion,  therefore,  he  confidered  merely 
as  its  feparation  in  the  form  of  light  and  heat;  and  fuch  bo¬ 
dies  as  were  not  inflammable  were  thought  to  be  devoid  of 
it :  for  during  the  combuftion  of  fubftances  he  taught  that 
their  phlogifton  flies  off,  and  the  incombuftible  parts  of  them 
alone  remain  behind.  Thus,  if  iron  be  expofed  to  a  fuffi- 
ciently  ftrong  heat  it  will  undergo  combuftion,  a  complete 
alteration  will  take  place  in  its  conftituent  parts,  and  a  refi- 
duum  will  be  found  left  of  an  incombuftible  nature. 

Stahl  explained  thefe  phenomena  in  the  following  way: 
Iron  he  confidered  as  a  peculiar  earth  united  to  a  certain 
proportion  of  phlogifton  ;  wrhen  it  was  made  to  undergo  com¬ 
buftion,  the  phlogifton  which  formed  a  part  of  it,  and  to 
which  it  alone  owed  its  combuftibility,  made  its  efcape,  and 
there  was  left  behind  only  the  bale,  which  was  found  to 
be  no  longer  inflammable.  Now,  as  this  reparation  was  al¬ 
ways  attended  with  the  emiffion  of  light  and  heat,  phlogifton 
was  confidered  only  as  heat  and  light  combined  with  fome 
other  fpeci.es  of  matter  in  a  peculiar  and  unknown  way. 

This  do&rine  was  confidered  as  deriving  much  fupport  from 
the  faCt,  that  a  body,  after  having  undergone  combuftion, 
(z.  e.  by  the  diflipation  of  its  phlogifton  in  the  form  of  light  and 
heat,)  was  converted  into  a  body  that  was  no  longer  combuf- 
tible,  but  which  might  again  have  its  combuftibility  reftored 
by  the  addition  of  any  inflammable  matter.  Thus,  in  the 
example  before  adduced,  if,  after  the  iron  has  undergone  the 
v  procefs 
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procefs  of  combuftion,  and  formed  a  refiduum  that  is  incorm 
buftible,  we  heat  this  latter  fubftance  with  charcoal  (an  in¬ 
flammable  body);  the  metal  will  be  again  revived — phlogifton 
is  imparted  to  it  from  the  charcoal;  and  we  again  procure  a 
combuftible  fubftance.  Thus,  the  light  and  heat  which  are 
evolved  during  combufiion  are  luppofed  to  proceed  from  the 
burning  body,  and  to  be  ‘  occasioned  by  the  Separation  of 
phlogifton  from  the  bafe  to  which  it  is  united. 

Such  is  the  outline  of  that  theory  of  combuftion  the  foun¬ 
dation  of  which  was  firft  laid  by  Becher,  and  afterwards  re¬ 
duced  into  a  regular  fyftem  by  the  immortal  Stahl.  The 
phlogiftic  doblrine  of  this  chemift  was  univerfally  adopted 
until  the  middle  of  the  prefent  century,  when  the  difcoveries 
of  Mayow  and  Hooke,  of  Prieftley  and  Lavoifter,  led  the 
way  to  a  new  theory  of  combuftion,  which  foon  difplaced 
the  former,  and  eftablifhed  itfelf  on  its  ruins.  Stahl,  from 
being  wholly  occupied  in  demonstrating  the  existence  of  phlo¬ 
gifton,  Seems  to  have  paid  no  attention  to  the  influence  of 
air  on  combuftion.  The  experiments  of  Boyle  and  of  Hales 
had  already  pointed  out  the  influence  of  this  element  on  many 
of  the  phenomena  of  combuftion,  and  the  increafe  of  weight 
that  bodies  acquire  during  fuch  a  procefs,  is  a  fa6t  totally 
irreconciieable  with  the  theory  of  phlogifton. 

Many  attempts,  however,  were  made  to  overcome  the 
weight  of  this  objection  by  the  difciples  of  Stahl ;  and  they 
even  had  recourfe  to  the  fuppofition  that  phlogifton  was  the 
principle  of  levity,  and  that,  when  abftrabted  from  any  body, 
that  body,  by  lofing  fo  much  abfolute  levity,  became  heavier. 
So  ftrongly  were  they  fettered  by  the  tenets  of  their  mafter, 
that,  without  Submitting  to  the  labour  of  inveftigation,  they 
implicitly  adopted  any  illuftration  that  was  conformable  to 
his  ideas;  affording  a  ftrong  proof  of  the  defire  that  pervades 
the  human  mmd  to  reduce  every  thing  to  firft  principles,  and 
to  adopt  hafty  generalizations,  without  having  recourfe  either 
to  an  extenfive  colleHion  of  fails  or  the  more  certain  evi<? 
dence  of  accurate  experiment. 

VVhilft  other  chemifis  were  intent  on  reconciling  the  va¬ 
rious  difcoveries  that  had  been  recently  made  with  the  hy- 
pothefis  of  Stahl,  Lavoifier  (of  a  bold  and  creative  genius) 
was  led  to  call  inio  queftion  the  very  exiftence  of  phlogifton 
itlelf.  This  arofe  from  his  having difcovered  that  during  the 
procefs  of  combuftion  a  portion  of  air  confiantly  enters  into 
union  with  the  body  which  is  made  to  undergo  this  opera¬ 
tion,  and  that  the  weight  of  the  air  which  disappears  in  the 
proceis  is  ex  a  611  y  equal  to  the  increafe  of  weight  gained  by 
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the  body  that  has  undergone  combuftion.  Thefe  important 
Fadts  led  to  the  adoption  of  a  new  theory  of  com  bullion  well 
known  at  prefent  by  the  name  t>f  its  illuftrious  author. 

The  theory  of  Lavoifier  is  founded  on  the  abforption  of 
oxygen  by  a  combuftible  body,  and  proceeds  upon  the  fol¬ 
lowing  principles  : 

1  ft.  That  combuftion  never  takes  place  without  the  pre- 
fence  of  oxygen  gas. 

3dly,  That  in  every  combuftion  there  is  an  abforption  of 
oxygen  gas. 

3dly,  That  there  is  an  augmentation  of  weight  in  the  pro¬ 
ducts  of  combuftion  equal  to  the  gas  abforbed  ;  that  the  oxy¬ 
gen  like  wife  imbibed  by  the  combuftible  body  may  be  again 
recovered  from  the  compound  formed,  and  the  weight  re¬ 
gained  will  be  equal  to  the  weight  which  difappeared  during 
combuftion. 

And,  laftly.  That  in  all  cafes  of  combuftion  there  is  a  dif- 
engagement  of  light  and  heat. 

Thefe  fadts  have  been  eftabliftied  by  the  moft  accurate  ex¬ 
periments,  and  are  too  well  known  to  require  any  further 
illuftration;  they  incontrovertibly  prove  the  general  princi¬ 
ple,  c<that  combuftion  is  only  a  play  of  affinities  between  ox¬ 
ygen  gas,  caloric,  and  the  bafe  of  the  combuftible  body.  It  is 
a  further  part  of  this  theory,  that  the  light  and  caloric  which 
are  evolved  during  combuftion  proceed  from  the  oxygen  gas, 
and  that  they  are  not  emitted,  as  ftiould  follow  from  tire  phio- 
giftic  dodtrine,  from  the  combuftible  body. 

As  this  theory,  however  beautiful,  is  not  capable  of  ex¬ 
plaining  with  clearnefs  and  accuracy  many  of  the  phaeno- 
mena  of  combuftion,  Dr.  Thomfon,  of  Edinburgh,  has 
lately  (fee  Nicholfon’s  Journal,  New  Series,  for  May  and 
June  1802,)  offered  another  which  places  this  fubjedf  in  a 
point  of  view  fomewhat  different,  and  which  certainly  bids 
fair  to  enable  us  to  eftimate  the  phenomena  of  combuftion 
with  more  fuccefs  than  has  hitherto  been  done.  Chemifts 
have  been  lately  accuftorned  to  give  to  the  term  combuftion, 
according  to  the  foregoing  theory,  a  new  meaning,  and  to 
make  it  ftand  for  the  general  combination  of  a  body  with 
oxygen.  Nothing,  however,  can  be  more  evident  than  the 
difference  that  in  numberlefs  inftances  prevails  between  the 
adl  of  oxygenation  of  bodies  and  that  of  combuftion,  inaf- 
much  as  neither  the  phenomena  attending  them,  nor  the 
refults  arifing  therefrom,  are  the  fame. 

It  is  probable  that  this  error  has  arifen  from  the.  confidera- 
tion  that  all  bodies  during  their  combuftion  combine  with 
oxygen,  without  at  the  fame  time  recollecting  that  this  latter 
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effe£l  may  be  produced  without  any  of  the  phaenomena  ufu* 
ally  attendant  on  combuftion;  and  that,  though  certainly  all 
combuftion  prefuppofes  the(  combination  of  oxygen  with  a 
bafe,  yet  this  combination  may  be,  and  repeatedly  is,  effected 
where  no  combuition  can  poffibly  take  place. 

Il  is  the  object,  therefore,  of  Dr.  Thomfon’s  theory  to 
point  out  the  difference  which  in  numberlefs  inftartces  pre¬ 
vails  between  the  adl  of  oxygenation  of  bodies  and  that  of 
combuftion,  and  particularly  to  account,  in  a  more  fatisfac- 
torv  manner  than  has  hitherto  been  done,  for  the  emiffion 
that  takes  place  during  combuftion  of  light  and  caloric.  The 
two  following  arc  the  leading  pofitions  of  the  dodlor’s  theory : 

iff,  That. during  combuftion  all  combuftibles  emit  light, 
which  previouffy  formed  a  neceffary  ingredient  to  their  own 
com poii t ion:  and, 

2cily,  That  the  heat  which  is  evolved  during  the  procefs  of 
combuftion  proceeds  from  the  decompofition  of  oxygen  gas. 

It  has  been  before  obferved,  that  by  the  phlogiftic  theory 
the  light  and  heat  are  fuppofed  to  proceed  from  the  combuf- 
tible  body ;  but  that  by  the  theory  of  Lavoifter  they  are  held 
to  proceed  from  the  decompofition  of  oxygen  gas,  of  which 
body  they  are  confidered  as  forming  conftituent  parts. 

In  the  infancy  of  chemical  knowledge,  and  before  the  dif- 
covery  of  vital  air,  that  the  extrication  of  heat  proceeded  from 
the  combuftible  body,  was  the  only  natural  conctufion  that 
could  prefent  itfelf  to  the  mind  ;  and  as  light  and  heat  were 
confidered  as  only  modifications  of  the  fame  fubftance,  the 
fuppofition  of  courfe  prevailed  that  both  were  evolved  from 
the  inflammable  body. 

Since,  however,  the  later  experiments  of  philofophers,  and 
particularly  thofe  of  Drs.  Herfchei  and  Woolafton,  have  dif- 
proved  this  fuppofed  identity,  it  evidently  becomes  no  longer 
neceffary  to  trace  thefe  two  fubftances  to  the  famefource; 
and  this,  as  is  before  ftated,  is  the  cafe  with  the  theory  we 
are  now  reviewing. 

That  the  caloric  which  is  evolved  during  combuftion  fhould 
proceed  from  the  decompofition  of  the  oxygen  gas,  is,  amongft 
a  variety  of  other  reafons,  rendered  the  more  probable  from 
the  confideration  that  bodies  poffefs  a  greater  fhare  of  caloric 
in  the  gafeous  ftate  than  in  any  other;  and  confequentlv  the 
probability  is  greatly  ftrengthened,  that  the  heat  which  is 
evolved  during  the  proceis  of  combuftion  proceeds  rather 
from  the  oxygen  gas  than  from  the  inflammable  matter,  and 
that  it  is  from  the  condenfation  of  oxygen  gas  that  caloric  is 
chiefly  evolved  ;  or,  according  to  the  explanation  of  Lavoi- 
fier,  that  the  oxygen  of  the  gas,  pofteffing  a  ftronger  affinity 

for 
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for  the  bale  of  the  combuftible  body  than  for  caloric  is 
thereby  attracted,  and  that  the  heat  combined  with  it  is  con- 
frequently  fet  at  liberty,  and  diffufes  itfelf  among  the  adjacent 
bodies. 

To  the  fecond  pofition  of  Dr.  Thomlon,  that  the  liaht 
invariably  proceeds  from  the  combuftible  body,  and  not  from 
the  oxygen  gas,  there  are  much  ilronger  objections,  and  fuch 
as,  with  our  prefent  collection  of  chemical  faCts,  are,  I  ap¬ 
prehend,  not  readily  to  be  explained. 

It  is  a  part  of  the  theory  of  the  doCtor,  that  oxygen  gas 
poffeffes  no  light :  indeed  this  is  fo  material  a  part,  that,"  unfefs 
it  can  be  fubftantiated,  the  theory  is  inadequate  to  elucidate 
the  phenomena  intended  by  it. 

How  hi  all  we,  however,  reconcile  the  following  faCts  on 
the  above  fuppofition  ?  If  nitric  acid  be  expofed  to  the  light, 
it  changes  colour;  it  fir  ft  grows  yellow,  afterwards  green,  and 
laftly  red,  and  oxygen  gas  is  difengaged;  and  on  examining 
the  acid  we  find  that  it  is  converted  from  nitric  into  nitrous 
acid. 

It  is  evident  that,  as  this  decompofition  is  of  a  chemical 
nature,  the  light  that  occafions  it  either  combines  with  the 
oxygen  to  form  oxygen  gas,  or  with  the  acid  to  form  nitrous 
acid:  that  the  latter  is  not  the  cafe  we  are  juftified  in  fup- 
pofing,  becaufe  we  find  no  difference  between  acid  fo  pro¬ 
cured  and  that  gained  by  any  other  means,  and  we  are  necef- 
fitated  to  conclude  that  the  light  hgs  combined  with  the 
oxygen,  and  that  the  latter  is  by  this  mean  converted  into 
oxygen  gas.  The  fame  reafoning  may  be  applied  to  the 
conversion  of  oxygenated  muriatic  acid"  by  light  into  fimple 
muriatic  acid.  Unlefs  thefe  fadts  can  be  otherwise  fatisfac- 
torily  accounted  for,  the  pofition  of  Lavoifier  ftill  remains 
with  all  its  force,  that  light  is  a  conftituent  part  of  oxygen 
gas.  That  light  forms  a  neceffary  part  in  the  conftitution  of 
many  bodies,  is  a  fact  too  well  authenticated  to  be  refuted. 
The  experiments  of  the  Dutch  chemifts,  who  heated  together 
the  filings  of  different  metals  with  fulphur  under  mercury ; 
the  phaenomena  of  the  pyrophori ;  the  inflammation  that 
takes  place  from  the  adtion  of  many  of  the  acids  on  the  oils: 
and  the  recent  experiments  of  Dr.  Hulme,  illuftrate  this  fact 
beyond  the  pofiibility  of  contradiction. 

After  a  body  nas  undergone  combuftion,  we  learn  from 
this  theory  that  it  is  deprived  of  light,  and  that  it  is  only  by 
means  of  a  combuftible  body  that  light  can  be  again  trans¬ 
ferred  to  the  product  of  combuftion.  Thus  water  is  conli- 
dered  by  Dr.  Thomfon  as  a  product  of  combuftion,  and 
confequently  deprived  of  light.  If,  fays  he,  we  decompofe 
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this  water  bv  means  of  iron  or  zinc,  we  reftore  it  to  its 
former  combuftibility  by  occaftoning  it  to  imbibe  light, 
which  is  afforded  it  by  the  metal.  If  fuch  decompofition  is 
effected  by  means  of  iron,  73  parts  of  this  latter  unite  with 
27  of  oxygen.  Now,  as  every  27  parts  of  oxygen  require 
about  four  of  hydrogen  to  form  water,  of  courfe  thefe  four 
parts  of  hydrogen  are  liberated  during  fuch  decompofition  : 
but,  as  it  is  not  probable  that  combuftibles  are  capable  of 
combining  with  light  in  all  proportions,  it  may  be  afked, 
Wheth  er  the  73  parts  of  iron  which  are  oxidated  contain 
juft  light  enough,  and  no  more,  to  reftore  the  combuftibility 
of  the  four  parts  of  hydrogen  ?  for,  if  there  be  too  much  for 
that  purpofe,  the  fuperabundant  quantity  ought  to  become 
vifible;  and  if  too  little,  a  part  only  of  the  hydrogen  fhould 
recover  its  combuftibility,  and  be  converted  into  gas.  The 
fame  reafoning  may  of  courfe  be  urged  with  regard  to  the 
decompofition  of  water  by  any  other  metal ;  for  it  is  fome- 
what  Singular,  that  the  combuftible  fhould  always  contain 
and  give  out  the  precife  quantity  of  light  that  is  fufftcient  to 
reftore  combuftibility  to  the  bale  of  the  produCt  of  combuf- 
tion,  and  in  no  cafe  either  more  or  lefs.  Thefe,  as  well  as 
fome  other  objections  to  the  above  theory,  were  pointed  out 
by  me  in  a  paper  entitled  Remarks  on  Dr.  Thomfon’s 
Theory  of  Combuftion,  and  inferted  in  Nicholfon’s  Journal 
for  the  month  of  July  1802. 

It  fhould  appear,  then,  that  we  are  not  in  pofieftion  of  a  fuf- 
feient  collection  of  faCts  to  enable  us  to  form  any  theory  of 
combuftion  that  is  perfectly  free  from  objection,  and  calcu¬ 
lated  to  explain  all  the  phenomena  attendant  on  it.  Whe¬ 
ther  the  light  evolved  during  combuftion  is  emitted  from  the 
combuftible  body  or  from  tne  oxygen  gas,  mull  (till  be  con- 
fidered  as  a  matter  of  doubt ;  for  the  fuppofition  Teems  per¬ 
haps  the  more  probable,  that  it  is  partly  derived  from  both. 
The  fubtile  nature  of  light  itfelf  is  highly  adverfe  to  any  in¬ 
quiry  into  its  real  eflence.  The  fame  obfervation  will  likfe- 
w'iie  apply  to  caloric.  The  theory  laft  noticed  is,  however, 
poffefled  of  a  high  degree  of  merit;  it  fat isfaCbori ly  explains 
many  phcenomena  that  were  before  but  little  underftood  ;  it 
points  out,  with  lufficient  perfpicuity,  the  difference  that 
prevails  between  the  aCt  of  oxygenation  in  bodies  and  that 
of  combuftion ;  and  though  certainly  liable  to  fome  objec¬ 
tions,  it  approximates  the  nearcft  to  a  fatisfaCTory  explana¬ 
tion  of  the  phcenomena  of  combuftion  of  any  that  have  hi¬ 
therto  been  offered. 

Charles  Portal. 

***  Mr. 
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***  Mr.  Portal  is  probably  not  aware  that  the  theory 
which  he  attributes  to  Dr.  Thotnfon  as  its  author  was  fir  ft 
propofed  by  Dr.  Gren,  whofe  doHrine  is  briefly  as  follows: 

Oxygen  gas  is  compofed  of  oxygen  and  caloric — Combujlible 
bodies  confift-of  their  refpetdive  bafes  in  chemical  combination 
with  the  matter  of  light — Free  light  confifts  of  the  matter  of 
light  united  to  caloric . 

Combuftion,  then,  is  a  mere  play  of  chemical  affinities; 
the  oxygen  of  the  oxygen  gas  uniting  with  the  bafe  of  the 
inflammable  body  to  form  an  oxide  or  an  acid,  while  the 
caloric  of  the  gas  unites  with  the  matter  of  light  of  the  com- 
buftible  body,  and  forms  free  or  vifxble  light.  By  this  theory, 
no  combuftible  fubflance  can  be  a  Ample  body — by  Lavoi- 
ficr  s,  they  may. — See  Gren’s  Principles  of  Modern  Chemijlry  „ 
Dngliffi  edition,  chap.  ii.  articles  Caloric ,  Light ,  Phlogifton 1 
Combufion. — A.  T. 
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[Concluded  from  p.  179.] 

On  the  7th  of  June  I  publifhed  the  two  laft  volumes  of 
the  large  Hiflory  of  the  Mathematics  by  Montucla.  The 
fourth  is  almoft  entirely  devoted  to  the  hiflory  of  aftronomv 
and  navigation,  which  I  communicated  to  the  prefent  period. 

There  has  appeared  alfo,  in  two  volumes  quarto,  with  23 
plates,  Fhfloire  de  la  JSlefure  du  Temps  par  les  H  or  I  opes ,  by 
berdinand  Berthoud,  mechamft  of  the  marine,  member  of 
the  National  lnflitute,  and  of  the  Royal  Society  of  London. 
It  contains  a  defcription  of  efcapements,  compenfation  ba¬ 
lances,  moving  fpheres,  and  of  the  principal  inventions  of 
clock-work.  The  author  {peaks  of  all  the  celebrated  clock- 
makers,  except  Louis  Berthoud,  his  nephew,  to  whom  we  are 
indebted  for  all  the  time-keepers  made  fince  1784.  I  {hall 
here  take  occafion  to  obferve,  that  Mr.  Emery  died  at  Lon¬ 
don,  and  that  his  widow  has  four  time-keepers  which  (lie 
willies  to  difpofe  of:  they  would  be  a  valuable  acquifition. 

VVe  have  received  the  7th  volume  of  the  Tran  factions  of 
the  Royal  Iriffi  Academy,  publifhed  in  1800,  and  in  which 
Mr.  Young  examines  the  foliation  given  by  Newton  of  the 
problem  refpe&ing  preceffion  of  the  equinoxes ;  alfo  the  8th 
volume  of  the  Irifh  TranfacStions,  Dublin  1802. 

On  the  1 8th  of  Jul  v  my  fmall  tables  of  logarithms  ap¬ 
peared  :  they  are  the  mo  A  convenient  and  the  molt  correct 
yet  given. 
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The  third  volume  of  the  Micanique  Celefe  of  C.  Dda- 
place  has  been  printed,  and  was  published  on  the  29th  of 
December.  This  work  will  form  an  epoch  in  phyfieal  aftro- 
nomy.  It  exhibits  a  feries  of  important  refearches  by  that 
great  geometrican,  and  the  perturbations  of  each  of  the  pla¬ 
nets  by  the  adtion  of  all  the  reft  5  with  a  new  theory  of  the 
moon,  containing,  betides  other  things,  the  difcovery  of  a 
new  inequality  the  period  of  which  is  180  years,  and  of  which 
I  have  already  fpoken. 

M.  H  alien  fra  tz  has  publifhed  .his  Ccurs  de  Phyfique  CS- 
lejle,  or  Lego  ns  fur  V Expofition  du  Syjlime  du  Monde.  He 
makes  no  mention  in  it  of  my  Aftronomy,  but  he  neverthe- 
lefs  has  borrowed  from  it  things  which  he  could  not  find  any 
where  elfe.  I  have  corredted  tome  faults  in  it.  ( Bibliotheque 
Prang  of e  de  Pougens.) 

The  Board  of  Longitude  has  fent  to  the  printing-office  ob- 
fervations  made  for  two  years  with  the  new  inftruments  of 
the  obfervatory  by  Mechain  and  Bouvard,  to  be  printed  in 
folio  like  thofe  which  Monnier  publifhed  between  1751  and 
1773,  and  thofe  of  Greenwich  in  England,  which  were 
worthy  of  ferving  as  a  model. 

On  the  3d  of  July  M.  de  Rofel,  a  naval  officer,  arrived  at 
Paris  with  the  journals  of  the  voyage  undertaken  in  fearch 
of  La  Peroufe,  under  the  command  of  captain  d’Entrecaf- 
teaux. 

La  Grandiere  alfo  has  brought  a  journal  of  that  voyage, 
which  the  Engliffi  government  had  a  year  in  their  hands, 
but  which  they  reftored  to  him.  At  the  depot  of  the  marine 
there  are  38  charts  conftrudted  during  that  voyage  by  Beau- 
temps- Beaupre,  hydrographcr  of  the  expedition. 

In  the  month  of  June  I  received  intelligence  from  C.  Ber¬ 
nier,  who  was  at  New  Holland.  Captain  Baudin  touched 
only  in  two  places  in  an  extent  of  400  leagues  which  he  tra¬ 
veled  on  the  weftern  coaft.  He  was  preparing  to  accomplifh 
the  remaining  part  of  the  expedition  to  the  north  and  t'outh  : 
but  it  appears  to  me  that  the  zeal  of  this  afironomer  has  been 
thwarted  by  the  indifference  of  the  captain  ;  and  this  voyage, 
on  which  we  founded  great  hopes,  will  not  be  lb  productive 
as  it  ought  to  be. 

The  fihip  Lady  Nelfon,  fent  out  with  the  Inveftigator,  cap¬ 
tain  Flinders,  which  arrived  at  New  Holland  about  the  mid¬ 
dle  of  December  ]8oi,  fell  in  with  the  Geographe,  com¬ 
manded  by  Baudin.  She  then  found  at  Port  Jackfon  the 
Naturahfte,  commanded  by  Hamelin,  and  which  failed 
about  the  middle  of  May  to  go  in  fearch  of  the  Geographe, 

from  which  (lie  had  been  feparated  by  a  sale  of  wind  in  the 

*  J 

Straits 


Hif'ory  of  Af  Tommy  for  the  Year  1802  *  2  tX 

Straits  of  Bafle.  Captain  Flinders  has  fent  home  his  ob~ 
fervations,  and  a  chart  of  thofe  parts  of  New  Holland  which 
he  vifited. 

Captain  Flinders  made  a  difcovery  between  Van  Diemen’s 
Land  and  New  South  Wales,  of  which  information  was  re¬ 
ceived  in  March  1802  :  Governor  King’s  Ifland,  Cape  Alban 
Otway,  Portland  Bay,  Cape  Northumberland. 

Jofeph  Joachim  de  Ferrer  has  fent  me  feveral  portions  ob- 
ferved  on  the  Miffiffippi  and  on  the  Ohio,  which  will  be  of 
the  more  importance  as  the  French  government  is  employed 
with  the  means  of  deriving  benefit  from  that  new  colony, 
which  may  be  attended  with  immenfe  advantages,  as  Raynal 
has  fhown  in  his  Hjioire  Vhilofophique. 

The  Voyage  to  the  Northern  Part  of  Afiatic  Ruffia,  the 
Frozen  Ocean,  the  Sea  of  Anadir,  and  the  Coafts  of  Ame¬ 
rica,  from  1785  to  1794,  by  commodore  Billings,  tranflated 
by  Caftera,  in  two  volumes  quarto,  has  made  us  acquainted 
with  countries  before  undefcribed  or  defined.  The  Ihores  of 
the  Koufina  have  been  traverfed  :  a  chart  by  M.  Bauer,  and 
Arrowfmith,  the  Engl ifh  geographer,  is  added.  The  officers 
complain  of  the  commander,  who  would  not  allow  them  to 
penetrate  further  north,  notwithftanding  the  inftrudtions  he 
had  received  to  fearch  for  a  pafifage  through  the  Frozen 
Ocean. 

Travels  into  the  interior  Parts  of  Africa  in  1797  and  1798, 
by  Frederic  Horneman,  has  been  publifhed.  Horneman 
proceeded  from  Cairo  to  Mazoul.  Another  French  edition, 
with  additions  by  C.  Langles,  is  in  forwardnefs. 

Geography  has  been  enriched  alfo  by  A  Voyage  to  Senegal 
by  C.  Durand,  one  volume  in  quarto,  with  many  plates. 
The  author  was  a  long  time  at  Senegal ;  and  I  have  men¬ 
tioned  his  refea relies  in  a  memoir  on  Africa. 

M.  Sutzen,  a  phyfician,  accompanied  by  M.  Jacobzen,  a 
furgeon,  is  alfo  preparing  to  penetrate  into  the  interior  parts 
of  Africa.  They  have  been  furnifhed  with  obfervations  by 
baron  Von  Zach,  of  Gotha.  The  duke  of  Gotha  has  given 
them  a  fextant  of  feven  inches  radius,  and  a  time-keeper  by 
Emery  ;  three  artificial  horizons,  with  their  levels;  an  achro¬ 
matic  telefcope  of  twenty  inches,  and  two  and  a  quarter 
inches  aperture  ;  a  declination  compafs,  a  mariner’s  compafs, 
and  a  camera  obfeura. 

M.  Sutzen  will  proceed  from  Conftantinople  to  the  eaflern 
coaft  of  Africa,  where  he  intends  to  join  fome  of  the  cara¬ 
vans  of  Zinguebar  or  Moncemugi.  He  hopes  to  be  four  or 
five  years  abfent.  (Von  Zach’s  Journal  for  Augufi:  1802.) 

On  the  17th  of  July  we  faw  don  Domimro  Badia,  com- 
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miffary  of  war  in  Spain,  who  travels  by  authority  of  the 
Prince  of  Peace,  accompanied  by  Roixas,  a  naturalift.  He 
will  embark  in  England  for  Morocco,  and  will  follow  the 
route  of  the  caravans  of  the  interior. 

Voyages  a  JSladaga fear ,  aux  hides  Orientates ,  et  a  J\laroc9 
by  Alexis  Rochon,  a  celebrated  aftronomer  and  geographer, 
have  appeared  in  three  volumes. 

The  general  depot  of  war  at  Paris  continues  its  labours 
with  furprifing  activity,  as  may  be  leen  in  the  Moniteur  of 
June  25  and  October  <6.  Generals  Galon,  Clark,  and  An- 
dreoffy,  who  had  the  direction  of  it  in  lucceffion,  have  been 
fucceeded  by  general  Samfon. 

The  map  of  the  country  between  the  Adige  and  the  Adda 
will  foon  be  followed  by  maps  of  ail  Piedmont,  of  the  Ita¬ 
lian  republic,  and  of  the  idand  of  Elba  :  thole  of  Bavaria, 
Helvetia,  of  the  Valais,  and  of  the  four  departments  of  the 
Rhine,  are  continued.  More  than  a  hundred  geographical 
engineers  are  employed,  among  whom  are  the  celebrated 
Nouet,  Henry,  and  Tranchot. 

On  the  ill  of  July  M.  Henry  quitted  Bavaria,  difgufted  by 
the  oppofition  of  M.  Bonne.  The  latter  is  ftill  occupied  with 
the  map  of  Bavaria  ;  but  we  lofe  the  meafurement  of  a  de¬ 
gree,  which  M.  Henry  propofed  to  make.  However,  we 
fli all  have  from  the  Scheldt  to  the  Adige,  and  from  Bred  to 
Munich,  an  uninterrupted  trigonometrical  outline,  which 
will  loon  be  filed  up  with  a  complete  topography.  A  map  of 
Egypt  in  fifty  ffieets,  and  thofe  of  the  Morea  and  neighbour¬ 
ing  ifles,  are  now  engraving.  Materials  are  collecting  for  maps 
of  Saint  Domingo  and  of  Louifiana. 

The  beautiful  map  des  chafes ,  a  mader  piece  of  engraving, 
of  which  only  five  dieets  were  terminated,  will  be  carried 
to  thirteen. 

A  plan  is  even  in  agitation  for  making  a  new  and  correCt 
edition  of  the  large  map  of  Erance  in  183  dieets,  which  had 
been  too  much  negleCted.  In  the  mean  time,  thirty  are  re¬ 
touching. 

The  collection  of  manufeript  charts  at  the  depot,  which 
already  amounts  to  7400,  daily  increafes.  C.  Barbier-Du- 
bocage,  already  known  by  his  important  labours,  turns  them 
to  the  belt  advantage  poliible;  and  the  depot  of  war,  encou¬ 
raged  by  the  government,  is  about  to  produce  to  geography 
immenfe  riches. 

1  he  firft  number  of  a  topographical  and  military  memo¬ 
rial,  edited  at  the  general  depot  of  war,  has  been  publidied 
for  November  1802.  It  contains  a  notice  refpeCling  the  geo¬ 
graphical  charts;  a  treatife  on  geadefic  operations;  tables  for 
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reducing  the  angles  of  one  plane  to  another;  the  determina¬ 
tion  of  heights  by  the  barometer. 

C.  Nouet,  who  arrived  from  Egypt  on  the  5th  of  January, 
has  already  fet  out  for  Mount  Blanc,  where  he  will  continue 
the  laborious  operations  which  he  began  in  1796. 

The  Ruffians  are  going  to  conftruft  a  map  of  Efthonia  and 
Volhynia. 

M.  Weifs  has  terminated  his  map  of  SwifTerland  in  fix  teen 
ffieets. 

A  beautiful  chart  of  the  fouthern  part  of  the  geometrical 
furvey,  by  captain  Mudge  and  Mr.  Dalby,  has  been  engraved 
in  England  in  four  ffieets. 

M.  Ciccolini  has  made  a  tour  to  the  coafts  of  the  Adriatic, 
where  he  has  verified  the  pofitions  of  a  great  number  of 
points.  In  regard  to  Pezaro  there  was  an  error  of  3077  in 
time. 

The  travels  of  baron  Von  Zach,  fo  ufeful  to  the  geography 
of  Germany,  are  detailed  in  the  excellent  journal  which  he 
publ iflies  every  month. 

M.  Mentelle  has  undertaken  for  the  Firft  Conful  a  terref- 
trial  globe  a  metre  in  diameter,  which  will  contain  all  the 
new  difcoveries  colledted  with  great  care  and  erudition.  . 

On  the  26th  of  March  I  obtained  pcrmiffion  to  found  at 
the  Inftitute  a  prize,  to  be  affigned  to  the  perfon  who,  in  the 
courfe  of  the  year,  {hall  make  the  moft  curious  obfervation,  or 
publifh  the  moft  ufeful  memoir,  in  regard  to  aftronomy, 

C.  Chaptal,  whom  we  have  the  good  fortune  to  have  for 
minifter  of  the  interior,  and  whofe  labours  as  a  philofopher 
announce  his  zeal  as  a  minifter,  has  attached  calculators  to 
the  Board  of  Longitude;  he  has  granted  gratifications  to 
C.  Flaguergues,  an  affiduous  obferver,  and  to  C.  Pons, 
keeper  of  the  obfervatory  of  Marfeilles,  who  difcovered  a  fe- 
cond  comet. 

When  the  confultation  eftablifhed  for  diftributing  rewards, 
and  which  was  very  ufeful  in  1793  and  1794,  was  fupprefled, 
the  Inftitute  was  charged  to  take  up  the  fame  bufinefs,  and 
to  propofe  to  government  the  gratifications  it  would  be  ne- 
ceftary  to  give.  The  Inftitution  has  not  yet  exercifed  this 
right,  but  I  have  propofed  to  it  to  fulfil  its  obligation. 

M.  Jacotot,  profeftbr  of  aftronomy  at  Dijon,  has  obtained 
from  C.  Giraudet,  prefedt  of  La  Cote-d’or,  the  repairs  ne- 
ceffary  for  the  obfervatory  damaged  by  a  fire.  I  hoped  I 
fhould  have  been  able  to  obferve  there  the  eclipfe  of  the  fun 
on  the  28th  of  Auguft:  but  the  fky  was  abfolutely  cloudy, 
as  it  was  at  Paris.  We  have  received  obfervations  of  that 
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eclipfe  from  C.  Thu] is  at  Marfeilles,  and  from  C.  Flaguer-r 
gues  at  Viviers. 

Prince  Henry  of  Wirtemberg,  brother  of  the  emprefs 
dowager  of  Ruffia,  who  refides  at  Hamburgh,  has  purchafed 
the  beautiful  inftrnments  made  by  Megnie,  of  Paris. 

The  fpeculum  for  a  telefcope,  which  Dr.  Herfcbel  fent  to 
Peterfburgh,  has  been  fent  back  to  him  for  the  purpofe  of 
being  mounted.  Kramp  folicits  for  the  eftablifhment  of  an 
obfervatory  at  Cologne. 

The  academy  of' Turin  requeftsthe  re-eftablifhment  of  its  ob¬ 
fervatory;  and  M.  Henry  has  offered  to  take  the  direHion  of  it. 

Fathers  Canovai  and  Delricco,  who  have  at  Florence  the 
obfervatory  of  father  Ximenes,  have  fent  us  a  lift  of  their 
inftruments,  to  prove  that  they  cannot  exert  themfelves  with 
any  advantage  for  aftronomy  ;  but  they  have  publifhed  tables 
of  logarithms. 

The  kina:  of  Etruria  has  announced  that  he  ftill  entertains 

O  .... 

a  defign  of  placing  an  aftronomer  in  his  Cabinet  de  Phyjique, 
where  he  has  already  forne  excellent  inftruments. 

General  Chabert,  who  has  returned  from  England  after 
an  ahfence  of  ten  years,  has  been  afifociaced  with  the  Board 
of  Longitude,  to  which  office  he  was  juftly  entitled  by  his 
geographical  labours ;  and  his  age  of  fixty-eight  years  does 
not  prevent  him  from  being  prefent  at  the  fittings,  and  from 
being  ufeful  by  his  advice  and  experience. 

The  youngeft  fon  of  our  celebrated  aftronomer  C.  Mechain 
has  been  appointed  by  the  Board  of  Longitude  fecretary  of 
the  obfervatory,  which  affords  him  an  opportunity  of  de¬ 
voting  himfelf  to  aftronomy.  Auguftine  Francis  Mechain  was 
born  at  Paris,  March  5,  1786. 

He  has  fucceeded  his  brother  Ifaac,  who.  having  returned 
from  Egypt,  has  been  appointed  commiffioner  of  foreign  rela¬ 
tions  at  Galafia,  in  Moldavia. 

C.  Lechevalier  has  conftruHed  in  the  Hotel  of  Foreign 
Relations  a  ftnall  obfervatory,  where  he  can  gratify  the  tafie 
and  curioftty  of  which  he  gave  proofs  during  his  ftay  at  Con- 
ftantinople. 

C.  Louis  Berthoud  has  conftruHed  for  the  obfervatory  a 
clock  worth  a  thoufand  crowns.  The  pivots  turn  in  rubies, 
and  we  hope  it  will  equal  that  given  by  the  Firft  Conful  to 
the  obfervatory  of  Milan. 

C.  Pons,  a  watchmaker  of  great  (kill  and  ingenuity,  made 
an  experiment  at  my  obfervatory  of  a  clock  which  beats  half 
feconds  with  a  free  fcapement,  and  which  goes  with  wonder¬ 
ful  regularity. 
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C.  Leveque  has  publifhed,  in  the  fourth  volume  of  the 
Memoirs  of  the  Inftitute,  a  learned  paper  on  the  longitude, 
and  particularly  on  Maignon’s  charts  for  reducing  the  moon’s 
diftances  obferved  at  fea. 

C.  Richer  has  made  a  new  trigonometric  compafs,  or  com- 
pafs  for  reducing  the  moon’s  diftances  from  the  ftars.  It  has 
ingenious  inventions  for  dividing  into  unequal  parts  the  rules 
containing  the  diftance,  the  fum,  and  the  difference  of  the 
heights.  In  my  fhort  Treatife  of  Navigation  I  have  given 
a  defcription  of  the  inftrument  which  gained  the  prize  in 
1 7 9 1  j  and  in  the  Connoijfance  des  Temps  for  the  year  4,  the 
demonftration  of  the  formula  of  M.  de  la  Grange,  which 
ferves  as  a  foundation  for  this  inftrument;  which,  however, 
has  been  much  improved  :  the  only  inconvenience  is,  that 
it  will  coft  600  francs. 

Mr.  Troughton  has  finiftied  the  model  of  Menoza’s  circle, 
which  gives  the  double  of  the  multiple  of  Borda’s  circle,  even 
retaining  the  fmajleft  fixed  mirror. 

A  curious  detail  refpe&ing  the  calendar  of  the  Indians  has 
been  publifhed  in  the  letters  of  the  abbe  Sevin. 

C.  Girard  read  in  the  Xnftitute  a  lone;  memoir  on  the 
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tian  milometer,  the  value  of  which  he  determined  in  the 
iftand  Elephantine,  on  the  very  fpot,  19  feet  5*6  lines; 
which  (hows  that  the  antient  meafurement  of  the  earth  by 
Eratofthones  was  very  correct. 

The  abbe  Tefta  has  publifhed  at  Rome  a  dilfertation  on 
the  zodiac  found  at  Dendara  (in  Greek,  Tenthyris)  in  Egypt. 
He  undertakes  to  prove  that  it  is  not  older  than  300  years 
before  the  vulgar  sera.  The  Hiftory  of  Herodotus,  translated 
by  Larcher,  edition  of  1802,  contains  a  Tally  againft  the  un¬ 
believers,  who  carry  back  the  period  of  one  of  the  zodiacs 
of  Tentyra,  at  prefent  Deudera,  and  of  Line,  or  Henne,  to 
6000  years ;  and  the  author’s  only  reafon  is,  that  it  would 
be  217  years  before  the  creation. 

He  adds  a  notice  by  Vifconti,  who  fays  that  the  fir  ft  fign 
of  the  great  zodiac  is  Leo;  that  Libra,  the  fymbol  of  the 
equinox,  is  in  its  place;  and  that  the  refemblance  of  the. 
greater  parts  of  the  figns  to  the  Grecian  proves  that  this 
zodiac  was  conftruCted  at  a  time  not  fo  remote  as  the  earlieft 
periods  of  the  Greek  aftronomy  :  he  is  almoft  convinced  that 
this  work  belongs  to  the  firft  century  of  the  vulgar  aera. 

The  exterior  cornice  exhibits  a  large  Greek  infcription, 
which  may  decide  the  queftion ;  but  another  Greek  infcrip¬ 
tion  contains  Roman  names,  and  announces  a  Casfar,  who 
could  be  only  Auguftus  or  Tiberius.  In  a  word,  M.  Vifconti 
fays  that  the  architecture  of  the  temple  of  Tentyra,  though  in 
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the  Egyptian  tafte,  and  though  fome  hieroglyphics  are  carved 
out  on  the  walls,  has  an  evident  relation  to  the  arts  of  Greece. 
For  my  part,  I  have  remarked  by  the  engraving  of  M.  De 
non  that  Cancer  is  infcribed  in  two  lines,  at  the  beginning 
of  the  defcending  figns  and  at  the  end  of  the  afcending ; 
which  proves  that  the  folftice  was  towards  the  middle  of 
Cancer;  and  this  carries  it  back  3000  years.  But  I  have 
fhown  in  my  Aftronomy  that  Eudoxus,  who  wrote  370  years 
before  our  aera;  and  Aratus,  who  followed  Eudoxus,  defcribed 
the  fphere  according  to  an  older  tradition,  which  goes  back 
twelve  or  thirteen  hundred  years  before  the  vulgar  aera,  and 
which  came  from  Egypt  or  India.  Petau,  Whifton,  Freret, 
and  Legentil,  found  nearly  the  fame  date  :  it  is  therefore  na¬ 
tural  to  believe  that  it  fhould  he  found  in  *the  zodiac  of  Ten- 
thyris,  which  confequently,  in  this  refpebb,  may  be  confi- 
dered  as  a  work  of  the  Greeks. 

C.  Villoifon,  well  known  by  his  Greek  erudition,  has  ce¬ 
lebrated  aftronomy  in  Latin  verfes,  which  announce  both  his 
talent  for  Latin  poetry  and  his  tafte  for  aftronomy.  He  ad- 
drefted  them  to  me  on  my  birth-day,  and  publiftied  them  in 
the  Magazin  Encyclopedique.  In  the  notes  he  fpeaks  of  the 
labours  of  the  uncle,  the  nephew,  and  niece;  and  of  citizen 
Burckhardt,  their  mod  learned  co-operator  and  their  mod 
Intimate  friend. 

C.  Boulage,  of  Troye,  has  written  a  beautiful  epiftle  to 
Piazzi  on  the  difcovery  of  his  planet:  it  has  been  inferted  in 
the  fourth  number  of  the  Memoirs  of  the  Academical  Society 
of  the  department  of  Aube. 

Aftronomy  this  year  has  loft  the  refpe&able  Auguftin 
Darquier,  member  of  the  National  Inftitute.  He  was  born 
at  Touloufe,  November  23,  1718,  and  died  on  the  10th  of 
January  1802.  He  devoted  himfelf  early  to  aftronomy 
through  natural  inclination.  Though  in  a  town  diftant  from 
the  capital,  he  applied  to  it  with  a  zeal  and  activity  which 
were  not  leffened  by  age.  He  purchafed  inftruments,  efta- 
bliftied  an  obfervatory  in  his  own  houfe,  and  caufed  two  vo¬ 
lumes  of  obfervations  to  be  printed  at  his  own  expenfe.  His 
tranftation  of  Lambert’s  Cofmologic  Letters  has  been  printed 
at  Amfterdam.  He  inftrudied  pupils,  paid  calculators,  and 
being  in  no  need  of  the  afliftance  of  government  he  was  in¬ 
debted  for  every  thing  to  himfelf.  I  have  printed  his  laft 
obfervations  in  my  Hi/ioire  Celefte ;  they  go  as  far  as  the 
19th  of  March  1798;  and  he  had  fome  more  to  fend  me, 
though  80  years  of  age.  The  Lyceum  of  Touloufe  will  give 
us  fome  further  particulars  refpe&ing  his  long  and  interefting 
career, 
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Agronomy  loft  alfo  in  France,  on  the  xft  of  March, 
M.  Lemery,  whofe  Angular  turn  for  calculation  I  dilcovered 
thirty  years  ago.  Being  then  attached  to  the  marquis  De 
Pufieux,  he  employed  all  his  leifure  time  in  calculation.  I 
made  him  calculate  a  great  many  places  of  the  moon,  which 
were  publithed  in  17 77  in  the  Connoiff'ance  des  Temps  for 
1779:  and  for  fifteen  years  he  made  all  the  calculations  of 
that  work  with  equal  care  and  afiiduity. 

Daniel  Bogdanich  died  at  Peft,  in  Hungary,  on  the  3lft 
of  January,  at  the  age  of  37.  He  was  occupied  with  the 
geography  of  Hungary.  (See  Von  Zach’s  Journal  for  April 
1802.) 

M.  George  Frederic  Kordenbufch,  aftronomer  of  Nurem¬ 
berg,  died  on  the  3d  of  April,  at  the  age  of  71. 

In  the  month  of  September  baron  De  Vega  was  drowned 
in  the  Danube,  and  it  is  fuppofed  threw  himfelf  into  that 
river.  We  are  indebted  to  him  for  the  large  edition  of 
Vlacq’s  tables  of  logarithms  in  folio,  containing  the  numbers 
to  100,000  ;  and  the  fines  from  ten  to  ten  feconds,  which  had 
become  very  rare,  and  in  which  he  corrected  many  faults. 

Meteorology  has  this  year  exhibited  very  extraordinary 
phtenomena.  In  the  month  of  January  an  extraordinary 
inundation  :  the  Seine  rofe  22  feet  and  a  half  above  the 
height  of  1719. 

On  the  23th  of  May  a  froft,  which  did  immenfe  hurt  to 
the  productions  of  the  earth. 

On  the  14th  of  May  fnow  fell  at  Munich,  and  continued 
for  forty-five  hours :  the  trees  were  dripped  of  their  leaves, 
and  overturned. 

In  the  months  of  July  and  Auguft  an  exceffive  heat  took 
place,  and  continued  forty  days.  The  thermometer  at  the 
obfervatory  ftood  at  970  F.,  which  is  very  uncommon  at  Paris. 

The  need  of  having  meteorological  rules  founded  on  ob- 
fervation,  induced  our  learned  minifter  to  eftabiifii  a  corre- 
fpondence  on  that  fubjeCt,  and  an  office  to  condudt  it. 

Meteorological  oblervations  have  been  made  in  thirty 
places,  from  the  convent  of  Mount  Cenis  as  far  as  the 
borders  of  the  fea. 

John  Dominic  Beraud,  born  in  1741,  formerly  a  draftf- 
man  at  Coni,  and  who  for  twenty  years  has  refided  at  Turin, 
continues  to  employ  himfelf  in  making  meteorological  ob¬ 
servations,  and  fends  us  regularly  his  refu] ts. 

Lafon,  geographical  engineer  in  Louifiana,  has  fent  11s 
meteorological  obfervations  made  at  New  Orleans ;  and  we 
have  received  fome  made  at  Guadaloupe  by  C.  Hapel  La- 

chenaye 


21 3  Hijlory  of  AJlronomy  for  the  Year  1802, 

chenaye  between  the  years  5  and  9.  The  fourth  volume 
"of  the  Memoirs  of  the  Inftitute  contains  fome  alfo. 

C.  Coulomb  read  in  the  Inftitute  experiments  on  the  me¬ 
thod  of  magnetizing  needles  to  faturation  ;  with  a  compara¬ 
tive  view  of  the  methods  of  Knight,  Duhamel,  and  JEpinus. 
He  h  as  pointed  out  to  navigators  the  fureft  means  of  obtain¬ 
ing  the  beft  needles.  The  broadeft  and  largeft  are  preferable, 
but  they  mull  not  be  thick.  This  philofopher  has  publifhed 
in  the  fourth  volume  of  the  Inftitute  a  curious  memoir  on 
the  dipping  needle. 

The  declination  of  the  magnetic  needle  at  Paris  was  ob- 
ferved  by  C.  Bouvard  at  the  obfervatory,  on  the  2d  of  May, 
to  be  22°  f,  and  on  the  22a  of  July  210  45''. 

C.  Lenoir,  at  the  Garden  of  the  Depot  de  la  Marine, 
found  it  on  the  20th  of  June  to  be  220  6 1  with  a  compafs, 
on  which  he  employed  every  care  poftible.  But  the  changes 
which  take  place  at  the  different  hours. of  the  day,  and  in  dif¬ 
ferent  months  of  the  year,  amount  to  more  than  107.  We 
can  therefore  only  fay  that  the  declination  is  22°,  and  it  was 
found  to  be  the  fame  in  3792  and  i8co ;  fo  that  at  prefent  it 
appears  to  be  ftationarv,  whereas  ten  years  ago  it  increafed 
from  6 1  to  8'  annually. 

Forty  years  ago  I  obferved  it  to  be  j  8  f°.  (See  Connoiffance 
des  Temps  for  1762.) 

M.  Simonin,  profeffor  of  Croiftc,  has  fent  us  the  refult  of 
a  thotifand  obfervations  on  the  tides,  with  the  tables  necef- 
fary  for  keeping  an  account  of  the  variations  produced  by  the 
fun  and  moon  according  to  their  altitude  and  diliance. 

M.  Homme,  profeffor  of  Rochfort,  has  fent  to  the  Inftitute 
obfervations  made  every  three  minutes  from  low  water  to  full 
moon  to  make  known  the  irregularities,  which  are  very  lin¬ 
gular:  and  a  new  table  of  the  retardation  of  the  tides,  de¬ 
duced  from  an  immenfe  number  of  obfervations. 

He  has  prefented  alfo  a  general  table  of  the  tides,  the  cur¬ 
rents,  and  winds,  obferved  in  all  the  feas  of  the  earth ;  the 
publication  of  which  will  form  an  important  fupplement  to 
the  large  Treatife  on  the  Flux  and  Reflux  of  the  Sea,  which 
I  publifhed  in  1781. 

Mr.  Grenier,  an  officer  known  by  his  difeoveries  in  the 
Indian  feas,  has  written  a  confiderable  work  on  the  winds 
and  currents  in  all  the  feas;  with  a  theory  which  renders  the 
explanation  of  them  eafter.  He  propofes  to  lay  it  foon  before 
the  public. 


XXXVIII.  0?\ 


[  2T9  I 


XXXVIII.  On  the  Bif appearance  of  Saturn  s  Ring  in  the 
Year  1803.  By  ProfeJTor  J.  E.  Bode*, 

The  plane  of  Saturn’s  ring,  as  is  well  known,  during 
the  whole  of  his  revolution  of  thirty  years  round  the  fun,  re¬ 
tains  its  parallelism,  and  interfeCts  the  plane  of  the  ecliptic 
in  17  degrees  of  Pifces  and  of  Virgo  at  an  angle  of  31*  g. 
The  riecefifary  confequence,  therefore,  is,  that  the  northern 
fide  of  the  ring  is  illuminated  for  fifteen  years  by  the  oblique 
rays  of  the  fun,  and  then  the  Southern  for  the  fame  period. 
It  mu  ft  alfo  happen,  that  in  the  above  places  the  plane  of  the 
ring  paftes  twice  through  the  fun  in  each  revolution,  at  which 
time  the  edge  of  the  ring  only  is  illuminated.  But  the  edge 
or  thicknefs  of  the  ring  being  too  Small  to  admit  of  its  being 
feen  from  the  earth  on  account  of  the  great  diftance  of  Sa¬ 
turn,  the  ring  becomes  invifible.  For  fifteen  years  the  ear  th 
and  the  fun  are  on  the  fame  fide  of  the  ring,  which  is  the  illu¬ 
minated  fide,  and  therefore  the  ring  during  that  period  is 
always  vifible ;  but  a  little  before,  and  at  that  period  when 
the  plane  of  the  ring  paftes  through  the  fun,  or  when  Sa¬ 
turn’s  heliocentric  place  is  in  170  of  x  or  of  rry  in  the  amend¬ 
ing  or  defending  nodes  of  the  ring,  the  earth  and  the  fun 
may  firft  be  on  one  fide  and  then  on  the  other  fide  of  the 
ring.  In  the  firft  cafe,  as  long  as  its  plane  does  not  pafs 
through  the  fun  it  will  be  vifible  from  the  earth ;  but  in  the 
other  cafe  it  will  be  invifible.  The  earth,  therefore,  can  then 
pafs  Several  times  through  the  plane  of  the  ring,  at  which 
time  the  ring  will  appear  like  a  right  line,  or  be  entirely  in-» 
vifible;  the  confequence  of  which  is,  that  the  ring  will  be 
alternately  vifible  and  invifible. 

This  alternation  of  disappearing  and  reappearing  will  be 
exhibited  by  the  ring  in  the  year  1803.  The  fun,  having 
Illuminated  the  South  fide  of  the  ring  Since  October  1789, 
will  pafs  through  the  plane  of  it  in  the  month  of  June  1803, 
and  will  illuminate  the  northern  fide,  when  Saturn  paftes 
heliocentrically  the  afeending  node  of  his  ring;  and  in  the 
mean  time  the  plane  of  the  ring  will  pafs  three  times  through 
the  earth,  which  will  be  firft  on  the  fide  illuminated  by  the 
fun,  and  then  on  the  oppofite  or  darkened  fide ;  in  confe¬ 
quence  of  which  the  ring  feen  from  the  earth  will  be  twice 
vifible  and  invifible  in  the  courfe  of  a  few  months. 

Thefe  phenomena  will  be  better  comprehended  by  inspect¬ 
ing  the  annexed  figure,  which  fuppofes  the  obferver  to  be 
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placed  in  Saturn.  This  figure,  then,  exhibits  the  exacf  in¬ 
clination  of  the  plane  of  the  ring  to  the  ecliptic;  the  appa¬ 
rent  motion  of  the  earth  and  the  fun,  as  feen  from  Saturn, 
together  with  the  time  of  the  paffage  of  thefe  planets  through 
the  afcending  node  of  his  ring.  (See  Plate  V.  fig.  2.) 

AB  is  the  ecliptic  feen  from  Saturn  in  the  fign  of  Pifces, 
and  divided  into  degrees.  The  afcending  node  of  Saturn’s 
ring  feen  from  thence  is  placed  in  170  6;,  in  which  point  the 
plane  of  the  ring  interfedts  the  ecliptic  at  an  angle  of  310  20'. 
The  eye  is  then  in  that  plane.  Thus  the  ring  appears  as  a 
flraight  line;  nn  is  the  north  fide,  and  the  fouth  fide  of 
it.  The  dotted  line  CD  is  the  iolar  orbit  feen  from  Saturn  ; 
and  the  fun’s  place  is  marked  in  it  on  the  firft  day  of  each 
month,  from  November  1802  to  Odtober  1803.  Thefe  places 
of  the  fun  are  diredfly  oppofite  to  the  heliocentric  places  of 
Saturn  :  the  longitude  thus  differs  fix  figns,  and  the  northern 
latitude  of  Saturn  feen  from  thence  changes  into  the  fouthern 
of  the  fun.  In  this  manner,  the  fun  in  November,  Decem¬ 
ber,  January,  and  to  the  month  of  June,  illuminates  the  fouth 
fide  of  the  ring;  but  always  in  a  fainter  manner,  the  nearer 
he  comes  to  the  plane  of  it.  On  the  15th  of  June  he  paffes 
through  the  plane  in  e.  The  ring  at  that  time  is  illuminated 
on  the  edge,  and  can  be  feen  only  by  powerful  telefcopes  as 
a  fine  luminous  line. 

The  longitude  of  the  point  e,  reduced  to  the  ecliptic,  falls 
in  f  or  20 J  42y  of  Pifces.  The  fun,  then,  about  the  middle 
of  June  begins  to  illuminate  the  northern  fide  of  the  ring; 
in  July,  Auguft,  September,  October,  &c.  he  recedes  more 
and  more  from  the  plane  of  the  ring,  and  the  illumination  of 
it  then  becomes  (monger. 

The  elliptical  line  is  the  earth’s  orbit  as  feen  from  Saturn, 
according  to  its  direct  and  retrograde  motion  from  the  iff  of 
November  1802  to  the  ift  of  October  1803,  and  its  place  is 
marked  on  the  firft  of  each  month.  Its  longitude  is  fix  fi^ns 
lefs  or  more  than  the  geocentric  longitude  of  Saturn ;  and 
the  northern  latitude  of  Saturn  is  changed  into  the  fouthern 
of  the  earth. 

Now,  as  the  figure  clearly  (hows,  the  earth  in  November 
and  December  1802  is  reprefented  on  the  fouth  fide,  or 
turned  towards  the  fun,  and  therefore  on  the  illuminated 
fide  of  the  ring.  But  afterwards  the  earth  approaches  more 
and  more  to  the  plane  of  the  ring;  and,  as  the  ring  receives 
the  folar  rays  in  a  more  and  more  oblique  manner, '"the  ring 
not  only  becomes  narrower  but  even  decreafes  in  light.  On 
the  13th  of  December,  as  may  be  feen  by  this  fmall  figure, 
the  earth  enters  the  plane  of  the  ring,  and  paffes  to  the 
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northern  fide  of  it,  which  is  turned  from  the  fun.  The  ring 
then,  for  the  firft  time,  becomes  to  us  invifible :  but  this 
invifibility  is  not  oflong  continuance ;  for,  as  may  be  feen 
by  the  figure,  the  earth  on  the  id  of  January,  by  its  Satur- 
niocentric  apparent  retrograde  motion,  paffes  a  fecond  time 
through  the  plane  of  the  ring,  and  goes  to  the  fouth- 
ern  or  illuminated  fide,  and  the  ring  then  begins  to  appear 
again  as  a  ftraight  line.  In  February,  March,  and  April, 
the  earth  recedes  more  and  more  from  the  plane,  and  the 
ring  becomes  broader  and  more  perceptible.  But  the  fun 
during  thefe  months  approaches  nearer  to  the  plane  of  the 
ring,  and  by  thefe  means  it  is  illuminated  in  a  more  oblique 
direction.  In  the  month  of  May  the  earth  is  at  its  great efi 
difiance  from  the  plane  of  the  ring,  while  the  fun  approaches 
it  more  and  more  till,  the  middle  of  June,  when  he  paffes 
through  the  plane  in  <?,  and  the  ring  for  the  fecond  time  be¬ 
comes  totally  invifible  to  the  earth,  which  is  then  on  its  dark 
fide.  From  this  period,  during  the  month  of  July  and  till 
Augu ft,  the  ring  will  remain  in  this  ftate.  About'the  18th 
of  Auguft  the  earth  will  pafs,  for  the  third  time,  through  the 
plane  of  the  ring,  as  it  will  then  be  on  the  northern,  which 
is  now  the  illuminated  fide  of  the  ring:  it  will  again  appear 
as  a  ftraight  line,  and  be  vifible  when  viewed  through  good 
telefcopes  :  it  will  increafe  in  light  and  breadth  in  September 
and  Odtober  in  proportion  as  the  earth  and  the  fun  recede 
from  the  plane. 

Between  the  ift  of  November  1802  and  the.  1  ft  of  O&ober 
3803  the  ring  of  Saturn  twice  difappears  and  twice  reappears* 
At  the  firft  disappearance  on  the  13th  of  December  1802, 
Saturn  in  the  morning  will  be  in  the  eaftern  part  of  the  hea¬ 
vens;  and  the  firft  reappearance  will  be  about  the  7U1  of 
January  1803  5  Saturn  in  the  night-time  being  on  the  fame 
fide  of  the  heavens. 

At  the  fecond  difappearance  in  the  middle  of  June,  Saturn 
in  the  night  will  be  in  the  weft,  and,  as  he  lets  half  an  hour 
after  midnight,  the  phenomenon  may  be  obferved*  But  at 
the  fecond  and  laft  difappearance  in  Auguft,  Saturn  will  be 
after  the  fun,  and  therefore  the  phenomenon  cannot  be  feen. 
In  the  month  of  October,  when  Saturn  emerges  from  the 
lun’s  rays,  he  may  be  leen  before  fun -rife  in  the  eaft,  and 
the  ring  then  will  be  verv  vifible. 

III  regard  to  the  above  calculation  of  the  times  of  the  dif¬ 
appearance  and  reappearance  of  Saturn’s  ring,  the  accuracy 
of  them,  and  the  correfpondence  of  them  with  the  pheno¬ 
mena,  mu  ft  depend  on  the  accuracy  of  the  tables  and  the 
theory  hitherto  adopted  in  regard  to  the  pofition  of  the  ring-. 
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The  hate  of  the  atmofphere  alfo,  and  the  different  power  of 
the  telefcopes  and  of  the  eyes  of  the  obfervers,  may  occafion 
fotne  variation.  The  difappearance  and  reappearance  of  the 
ring,  which  are  occafioned  by  the  earth  paffing  through  its 
plane,  can  be  better  and  more  conveniently  obferved  than 
thofe  which  take  place  in  confequence  of  the  paffage  of  the 
fun  through  that  plane,  becaufe  the  earth,  on  account  of  its 
quicker  motion,  paffes  fooner  through  the  plane  of  the  ring 
than  the  fun. 

As  the  fix  fir  ft  fatellites  of  Jupiter  move  in  the  fame  plane 
with  the  ring,  when  the  ring  difappears,  or  becomes  like  a 
luminous  line,  thefe  fatellites  muft  appear  on  both  fides  of  Sa¬ 
turn  in  a  right  line,  and  can  then  be  more  readily  difcovered 
and  diftinguifhed  from  fixed  ftars. 


XXXIX.  On  the  Difappearance  of  the  Ring  of  Saturn.  By 
Van  Beeck  Calkoen,  Profeffor  of  AJironomy  at  Ley¬ 
den  * . 

rT' 

JL  HE  plane  of  Saturn’s  ring,  according  to  aftronomical 
obfervations,  has  always  a  direction  parallel  to  itfelf,  fo 
that  it  interfedls  the  ecliptic  in  170  18'  of  m  and  x,  'at  an 
angle  of  31^°,  and  the  orbit  of  Saturn  at  20°  42'  of  irg  and 
X-  Now,  if  Saturn  as  feen  from  the  fun  be  in  longitude 
20°  427  of  X,  the  plane  of  the  ring  will  pafs  through  the 
centre  of  the  fun  ;  by  which  the  edge  of  the  ring  being  illu¬ 
minated,  while  the  northern  and  fouthern  furface  receive  no 
light,  it  muff  become  invifible,  and  can  be  feen  only  by  the 
nioft  powerful  telefcopes  as  a  fine  luminous  line.  On  the 
15th  of  June  next  Saturn  will  be  in  this  fituation ;  and  as  this 
planet  employs  about  thirty  years  in  its  revolution  round  the 
fun,  this  phaenomenon  takes  place  only  once  in  15  years. 
Other  phenomena,  however,  in  confequence  of  which  the 
ring  before  the  13th  of  June  will  alternately  difappear  and 
reappear,  are  connected  with  this  ftate  of  the  planet.  Thefe 
phenomena  arife  from  the  different  pofitions  of  the  earth, 
which  in  the  courfe  of  its  revolution  is  at  one  time  above 
and  at  another  below  the  plane  of  the  ring;  fo  that  from 
the  iff  of  November  1802  to  October  1803  the  ring  will 
be  twice  invifible  and  twice  vifible;  firft  the  fouthern  and 
then  the  northern,  then  the  fouthern  and  afterwards  the 
northern  furface  will  be  alternately  feen  from  the  earth 
within  the  courfe  of  ten  months.  F01*  determining  and  cal¬ 
culating  thefe  phenomena  with  more  accuracy,  Lambert  in- 
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vented  a  very  ingenious  kind  of  projection,  a  reprefentation 
of  which  was  given  by  profeffor  Bode,  of  Berlin,  in  his"  Agro¬ 
nomical  Almanac  for  1789,  in  which  year  thefe  phenomena 
took  place  in  the  fame  manner  as  they  will  do  in  1803  ;  and 
this  reprefentation  has  been  repeated  in  the  fame  work  for  the 
prefent  year:  but  as  this  diagram,  in  my  opinion,  is  too  dif¬ 
ficult  for  thofe  not  well  verfed  in  aftronomy,  I  flatter  myfelf 
that  the  following  figure  will  render  the  phaenomenon  eafier 
to  be  underftood  by  amateurs;  though  Lambert's  method  is 
more  exaCl,  and  better  fuited  to  aftronomers. 

•  The  circle  (Plate  IV.  fig.  1.)  reprefents  the  earth’s  orbit, 
and  exhibits  the  points  where  the  earth  is  placed  at  the  com¬ 
mencement  of  each  month.  The  vernal  equinox  is  marked 
oT,  the  line  SZ  drawn  through  the  fun;  and  the  place  of 
Saturn  on  the  15th  of  June  is  the  dire&ion  of  the  plane  of 
the  ring.  Saturn,  at  the  four  periods  announced,  is  in  the 
lines  drawn  parallel  to  SZ,  though  at  a  diftance  from  the 
fun  five  times  greater  than  is  here  reprefented  for  want  of 
room.  The  plane  of  the  paper  is  that  of  the  ecliptic,  with 
which  the  one-half  of  Saturn’s  ring  makes  an  angle  of  31°. 

I  have  already  obferved  that  the  ring  twice  di (appears,  and 
then  twice  becomes  again  vifible.  This  phaenomenon  arifes 
partly  from  the  fituation  of  Saturn  in  regard  to  the  fun,  and 
partly  from  that  of  the  earth  ;  and  each  of  thefe  caufes  mud 
be  confidered  feparately  to  have  a  clear  idea  of  thefe  phaeno- 
mena.  In  regard  to  the  firft,  it  is  evident  that  that  fide  only 
of  Saturn’s  ring  which  is  turned  towards  the  fun  can  be  illu¬ 
minated  ;  and  this  illumination  is  firongefi;  when  the  planet 
is  in  200  of  n  and  20°  of  £  .  the. whole  furface  of  the  ring 
being  then  oppofite  to  the  fun.  Now  as  the  direction  of  the 
ring  is  always  the  fame,  that  is  to  fay,  parallel  to  itfelf, 
the  rays  of  the  fun,  as  the  planet  approaches  to  20°  of  nt» 
and  X ?  niuft  fall  more  obliquely  on  the  ring,  by  which 
means  it  will  be  more  faintly  lighted,  and  at  the  fame  time 
appear  fmaller;  and  when  Saturn  has  attained  to  this  longi¬ 
tude,  no  part  of  the  upper  furface,  but  merely  the  edge  of  the 
ring,  the  plane  of  which  paiTes  through  the  fun,  will  be  illu¬ 
minated  ;  fo  that  the  ring  will  then  have  the  appearance  of  a 
thin  luminous  line,  but  will  not  be  vifible  without  the  help 
of  good  glades.  For  the  lafi  feven  years  the  ring  has  been 
obferved  to  decreafe  in  light  and  in  breadth;  and  this  de- 
.creafe  will  continue  till  the  15th  of  June,  after  which  both 
will  again  increafe.  During  the  laft  fifteen  years  the  fouthern 
furface  of  the  ring  has  been  illuminated,  but  in  the  next  fif¬ 
teen  the  northern  furface  alone  will  receive  the  rays  of  the 
fun.  In  whatever  part  of  our  folar  fvftem  this  phamoine- 
-  j  •  non 
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non  be  viewed,  the  appearance  will  be  the  fame.  The  ring 
till  the  15th  of  June  will  continually  become  fmaller,  and  ort 
that  day  will  be  converted  into  an  almoft  imperceptible  line 
of  light.  The  difappearance  then  of  Saturn’s  ring,  on  the 
15th  of  June,  or  rather  its  decreafe  till  that  period  and  its 
fubfequent  increafe,  arifes  alone  from  the  relative  pofition  of 
Saturn  and  the  fun.  As  to  the  other  caufes  of  difappearance, 
which  are  the  confequenee  of  Saturn’s  pofition  in  regard  to 
the  earth,  we  muft  firft  keep  in  view  the  flow  motion  of 
Saturn  compared  to  that  of  the  earth,  as  this  planet  advances 
fcarcely  1  20  in  the  time  that  the  earth  performs  its  revolu¬ 
tion  around  the  fun.  On  the  15th  of  June,  at  which  time 
Saturn  will  be  in  20°  of  X,  and  the  plane  of  the  ring  will 
pafs  through  the  fun,  the  interfedfion  of  that  plane  with  the 
ecliptic,  or  the  line  ZS  in  the  figure,  paffes  through  the  mid¬ 
dle  of  the  earth’s  orbit.  During  the  laft  fifteen  years,  while 
Saturn  advanced  from'  T  to  tig,  this  line  of  the  plane  of  the 
ring  was  without,  and  above  the  earth’s  orbit,  and  during 
that  period  the  fouthern  and  luminous  part  of  the  ring  was 
always  vifible  ;  but  about  the  middle  of  December  1802  this 
line  approached  the  earth’s  orbit,  and  on  the  13th  of  De¬ 
cember  palled  through  it  exa£tty  in  the  point  where  the  earth 
then  was.  The  earth  being  then  in  the  plane  of  the  ring, 
the  thicknefs  of  the  ring  only  could  be  vifible  to  us ;  and 
thus,  for  the  firft  time  in  fifteen  years,  difappeared  on  the  13th 
of  December  1802.  On  the  other  hand,  as  the  earth  moved 
flraight  towards  Saturn,  or  parallel  with  that  line,  while  Saturn 
advanced,  it  was  neceftary  that  the  fouthern  furface  of  the 
ring  hitherto  vifible  fhould  become  invifible,  and  the  north¬ 
ern,  which  was  not  illuminated,  being  turned  towards  the 
earth,  the  whole  ring  would  become  invifible.  But  as  the 
earth  proceeded  in  its  orbit  it  would  foon  reach  the  line  of 
the  plane,  and  on  the  7th  of  January  1803  would  again  pafs 
through  it.  At  that  period,  the  fouthern  furface  of°the  ring 
being  illuminated  by  the  fun  would  again  be  vifible  from  the 
earth;  but  as  the  earth  on  the  2tft  of  June  muft  in  its  revo¬ 
lution  be  again  on  the  other  fide,  Saturn  in  his  courfe  falling 
in  with  the  earth  in  the  plane  of  the  interfehtion  of  the  rin? 
and  the  ecliptic,  will  again  pafs  through  it  on  the  18th  of 
Auguft,  at  which  time  the  ring  will  appear  once  more  as  a 
fine  ftripe  of  light.  After  that  "day  the  northern  furface  of 
the  ring  will  be  vifible  from  the  earth,  and,  as  the  line  of  the 
plane  will  then  be  without  the  earth’s  orbit,  will,  during  the 
next  fifteen  years,  remain  always  vifible. 

From  the  7th  January  to  the  2lftofJune,  the  fouthern 
furface  of  the  ring  being  illuminated,  the  ring  will  be  vifible; 

but 
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hut  from  the  21  f t  of  June  to  the  i8lh  of  Auguft  no  part  of  it 
will  be  feen,  as  its  darkened  fide  during  that  period  will  be 
turned  towards  the  earth.  This  difappearance  and  reappear¬ 
ance  of  Saturn’s  ring  will  be  of  importance  to  aftronomers,  as 
it  will  enable  them  to  determine  the  direction  of  the  plane  of 
the  ring,  and  will  afford  a  curious  fpe&tacle  to  amateurs  who 
are  provided  with  good  telefcopes.  The  ring,  which  already' 
appears  as  a  broad  (tripe  of  light,  will  continually  become 
fmaller  till  the  15th  of  June;  after  which  time  it  will  difap- 
pear  till  the  15th  of  Auguft,  when  it  will  appear, as  a  fine 
ftripe  of  light,  which  will  increafe  in  breadth  till  the  aper¬ 
ture  between  it  and  the  planet  will  increafe  during  the  fir  it 
feven  years.  As  Saturn  till  the  month  of  June  fets  at  mid¬ 
night,  the  decreafe  of  the  ring  may  always  be  ohferved  ;  but 
when  he  fets  earlier  it  will  be  poffible  to  lee  him  only  a  fliort 
time  in  Auguft,  as  he  will  be  loft  in  the  fun’s  rays,  >es 
Leyden,  1  i  1  . 

March  10,  1803.  do  \  d 
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of  DerhyJJjire.  Fau Jas-Saint-Fond  ' 

A.-BOUT  twenty  years  ago  fome  infulated  portions  of  a 
kind  of  blackith  bitumen,  compreffiblb  and  even  'elaftic,  which 
had  fome  fort  of  refemblance  to  old  leather,  were'  fo'und- inthe 
natural  fiflures  of  one  of  the  niines  of  Caftleton;  The  you  Ha¬ 
mmers  having  fet  fire  to  fome  of  this  matter,  it  burnt  wjlh  a 
bright  flame,  emitting  an  odour  which  did1  hot  appear  to  be 
difagreeablc. 

At  that  period  mineralogy  Was  not  fo  well  -  known  as  at 
prefent  in  England,  and  particularly  in  Derbythire :  no  one 
paid  attention  to  this  foftil,  or  endeavoured  to  afcertain  its 
nature.  '  " 

Twelve  years  after,  a  heavy  ftorm  of  rain  having  produced 
a  deep  ravine  on  the  fide  of  one  of  the  hills  which  furround 
the  village  of  Cafileton,  a  fimilar  kind  of  bitumen  was  found 
between  the  foftil  ftrata  of  argillaceous  fchiil  which  exifts  at 
the  bottom  of  that  hill. 

More  care  was  then  taken  to  collect  this  matter,  fome  of 
which  was  fent  to  Derby,  Edinburgh,  and  London;  and  fo 
great  a  relation  was  found  between  it  and  the  caout- chouc, 
known  under  the  vulgar  name  of  elaftic  gum ,  that  mineralo- 
gifts  did  not  hefitate  to  confider  it  as  the  lame  as  that  brought 

*  From  Journal  du  Mufeum  National ,  No,  4. 

Vol.  XV,  No,  59,  from 


3^6  .  Memoir  on  the  Foffil  Caout-Choitc f 

From  Guiana  and  Peru.  This  opinion  was  foon  confirmed  by 
chemical  analyfis;  and  this  lingular  foffil  was  the  more  fought 
after,  and  confidered  as  a  curious  object  of  natural  hiftory,  as 
it  was  more  rare ;  and  as  it  was  thought  an  aftonifhing  cir- 
(ium fiance,  that  a  fubllance  which  dillils  from  exotic  trees 
which  grow  only  in  the  torrid  zone  fhould  be  found  between 
ftrata  of  argillaceous  fchift  in  the  bofom  of  the  mountains  in 
the  northern  part  of  England. 

Lametherie  mentioned  this  difcovery  in  the  Journal  de 
. Vhyjique ,  without  giving  any  details  refpe£ting  the  place 
where  it  was  found  :  he  only  infilled  on  the  analogy  be¬ 
tween  this  foffil  bitumen  and  the  caout-chouc. 

At  that  period  fome  varied  fragments  of  this  fubllance 
were  fen t  to  me,  together  with  the  matrices  in  which  they 
had  been  found ;  and  as  I  was  acquainted  with  the  places 
and  the  mountain  where  the  difcovery  had  been  made,  I 
mentioned  this  important  fa 61  every  year  in  my  geological 
le6lures  at  the  Mufaeum,  when  I  treated  of  the  exotic  wood 
and  plants  found  in  a  foffil  ftate  in  countries  abfolutelv  oppo- 
fite  to  thofe  where  thefe  plants  and  trees  grow  at  prefent:  but 
I  publifhed  nothing  on  the.fubjefit,  as  has  been  obferved  by 
Mr.  Mawe,  proprietor  of  the  principal  mines  of  ffiarry  fluor 
of  the  neighbourhood  of  Callleton,  and  author  of  The  Mine¬ 
ralogy  of  Derbyshire,  lately  publilhed ;  a  work  which  will 
be  exceedingly  ufeful  to  naturalifis  who  intend  to  vifit  that 
county,  fo  abundant  in  a  variety  of  mineral  prodp&i°n3  ** 

Mr.  Mawe,  when  laft  at  Paris,  brought  me  fome  very  re¬ 
markable  fpecimens  which  were  wanting  in  my  coIIe6tion  of 
foffil  caout-chouc  5  and  it  is  my  duty  to  acknowledge  here  my 
gratitude  to  him.  He  was  fo  kind  as  to  give  me  alfo  fome 
information  on  this  fubject ;  and  he  ffiowed  me  at  the  fame 
time  a  piece  of  foffil  caout-chouc,  difeovered  not  long  ago, 
confilling  of  an  oblong  mafs  two  feet  and  a  half  in  circum¬ 
ference  and  two  inches  and  a  half  in  thicknefs,  weighing 
about  three  pounds.  It  is  Toft,  exceedingly  comprelfible, 
and  of  a  black  and  lomewhat  olive  colour;  folid,  hard,  and 
Ihining  fragments  ol  a  bitumen  nearly  fimilar  are  enveloped 
by,  and  adhere  as  it  were  to,  the  elaftic  mafs,  both  in  the 
Infide  and  on  the  exterior  faces.  They  are  not  larger  than  a 
common  almond  ;  fome  of  them  are  black  like  jet ,  others  of 
a  brown  Ih’cr  colour.  They  may  be  eafily  detached  from 
the  compreffible  caout-chouc  where  thefe  hard  fragments  are 
not  abundant. 

*  *  Tfie  Mineralogy  of  Derbyfhire,  with  a  Defcription  of  the  moft  inter¬ 

esting  Mines  in  the  Noith  of  England,  in  Scotland  and  Wales.  By  John 
Mawe.  London  i §02.  Svo,  one  volume,- with  plates. 
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Mr.  Mawe  has  made  known  in  his  Mineralogy  of  Derby¬ 
shire  the  principal  varieties  of  the  foffil  caout-chouc ;  but  as 
he  has  attended  rather  to  thofe  fele£t  fpecimens  fitted:  for  or¬ 
namenting  collections,  than  to  a  fyftematicdefcription  of  thefe 
pieces  as  well  as  of  the  matrices  which  accompany  them., 
add  as  he  thought  it  of  no  ufe  in  his  plan  to  enter  into  details 
refpeCting  the  nature  and  depth  of  the  places  where  the  foffil 
caout-chouc  is  found,  I  (hall  fupply  the  deficiency  in  this 
part,  which  is  fo  intimately  connected  with  geology. 

In  order  to  give  a  topographical  idea  of  the  place,  I  {hall 
obferve,  that  in  going  from  Derby  to  Caftleton  you  are 
obliged  to  afcend  a  pretty  rapid  acclivity  to  a  large  plain  in 
the  form  of  a  mountain,  which  extends  for  feveral  leagues  in 
every  direction.  All  this  elevated,  rugged,  and  rocky  diftriCt 
is  known  by  the  name  of  High  Peak.  It  is  in  general  cal¬ 
careous,  and  even  abundant  in  ffiells,  except  Tome  argil¬ 
laceous  ftrata,  and  particularly  feveral  veins  of  trapp  which 
interfeCt  tranfverfely  the  calcareous  ftrata,  or  which,  difpofed 
fometimes  in  banks,  proceed  nearly  parallel  with  beds  of 
limeftone.  I  {hall  fay  nothing  of  the  veins  of  lead  ore,  of 
the  beautiful  cryftals  of  fparry  fluor,  of  the  calamine  and 
other  minerals  found  in  this  diftriCt.  For  an  account  of 
thefe  I  {hall  refer  to  the  Defcription  of  Derby fh ire,  While- 
hurft  on  the  Formation  of  the  Earth  ",  and  Ferber’s  OryCto- 
graphia  of  Derbyffiire  f,  or  that  which  I  gave  myfelf  of  the 
environs  of  Buxton  and  of  Caftleton  in  my  Tour  through 
England  and  Derbyfliire  J. 

Caftleton  is  not  feen  till  you  are,  as  I  may  fay,  above 
it,  and  till  you  arrive  at  the  edge  of  a  rapid  and  fteep  de¬ 
clivity,  which  interfeCts,  in  an  abrupt  and  hidden  manner, 
this  part  of  the  mountain  furrounding  the  bafon,  at  the  bot¬ 
tom  of  which  the  (mall  village  in  queftion  is  fituated  as  in 
the  middle  of  a  funnel. 

The  revolution  which  divided  this  mountain,  by  tearing 
afunder  its  fides,  arofe,  no  doubt,  from  one  of  thofe  grand 
natural  events  fimilar  traces  of  which  are  to  be  found  even 
in  tfte  High  Alps;  but  here  this  terrible  commotion,  by 
opening  the  bofom  of  the  earth,  has  uncovered  feveral  mi¬ 
neral  riches  which  without  this  accidental  circumftance 
would  never  have  been  known* 

Inquiry  into  the  Original  State  and  Formation  of  the  Earth,  See.  by 
John  Whitehurft.  London,  410.  with  plates; 

t  Effay  on  the  Ory£tography  of  Derby  ihire,  by  Mr.  Ferber,  tranflated 
from  the  German. 

J  Voyage  en  Angleterie,  en  Ecoflfe  et  aux  lies  Hebrides,  &e.  2  vols, 
Svo.  avec  fij. 
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One  of  the  precipices  of  this  mountain  is  known  hy  the 
name  of  Hay  Cliff :  it  is  calcareous,  and  contains  {hells  and 
other  marine  productions  in  a  hate  of  petrification.  The 
other  is  called  Man-Tor:  it  is  alfo  calcareous,  and  towards 
the  foot  there  are  fome  galleries  of  a  mine,  on  a  vein  which 
terminates  near  the  furface,  and  of  which  the  matrix  is  a 
milky  calcareous  fpar  containing  large-grained  galena,  but  in 
fmall  quantity.  There  are  found  alio  towards  the  bottom  of 
the  fame  precipice,  as  well  as  in  fome  other  parts,  fiffile  ftrata 
of  argillaceous  fchift,  very  often  marly,  which  imbibe  water 
in  the  time  of  rain,  fplit,  and  occafion  the  folid  and  ftony 
maffes  which  reft  above  them  to  crumble  down*. 

Some  of  the  fchiftous  ftrata  in  queftion  have  a  certain 
hardnefs ;  but  all  in  general  have  a  character  of  alluvion  which 
an  experienced  eye  cannot  miftake,  and  yet  their  formation  is 
of  the  high  eft  antiquity.  It  is  at  a  depth  which;  without  fear 
of  being  deceived,  may  be  eftimated  at  leaf!  at  four  hundred 
and  fifty  feet  below  the  upper  ftratum,  that  the  foffil  caout¬ 
chouc  has  been  found,  and  particularly  the  large  fragment 
in  the  pofteffion  of  Mr.  Mawe.  m  general  it  is  in  fmall  ca¬ 
vities,  in  a  kind  of  nefts  between  the  fiffile  ftrata,  that  this  bi¬ 
tuminous  matter  is  contained  ;  and  as  in  this  ftate  it  is  fhel- 
tered  from  the  aCtion  of  the  air,  it  needs  excite  no  furprife 
that  it  fiiould  have  experienced  only  very  little  alteration,  and 
that  its  nature  is  not  changed. 

In  the  laft  place,  one  of  the  cavities,  twenty-two  inches  in 
length  and  five  inches  in  height,  contained  a  great  deal  of 
caout-chouc.  By  thefe  means  very  fine  fpecimens  of  it  may 
be  obtained  for  collections,  at  a  very  moderate  price;  and  it 
is  to  Mr.  Mawe  that  we  are  indebted  for  this  obligation. 
This  gentleman,  who  with  his  father-in-law  Mr.  Brawn  pof- 
fefles  a  large  mariufa&ory  of  fparry  ft  nor,  of  which  they  make 
elegant  vafes  and  other  ornaments,  carries  on  trade  in  a  very 
honourable  manner  with  the  minerals  of  Scotland,  Derby- 
fliire  and  other  parts  of  England,  a  depot  of  which  he  pro- 
pofes  to  eftablifh  at  Paris,  which  muft,  no  doubt,  be  of  ad¬ 
vantage  to  the  progrefs  of  mineralogy. 

I  divide  the  foffil  caout-chouc  of  Derbyfhire  into  elaftic  or 
compreffible  bitumen,  and  folid,  hard,  and  brittle  bitumen. 

*  <{  The  earth  and  {tones  which  crumble  down  from  this  mountain,” 
fays  Ferber,  who  viftted  thefe  places  feveral  years  before  t  did,  “  form  in 
feveral  places  fmall  hills,  the  fize  of  whigh  daily  increafes,  and  which  the 
people  conlider  as  one  of  the  feven  wonders  of  the  Peak.’*—  EJfai  d  Oryc - 
iograpbic  du  Dabyjhlre ,  par  Ferber,  It  ad.  Francolfe ,  p.  21. 
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Section  I. 

Compreffible  Bitumen. 

Variety  I.  Elaftic  bitumen  of  a  blackifh  brown  and  fome- 
what  olive  colour,  foft,  exceedingly  compreffible,  unbfuous 
and  fomewhat  fat,  of  a  flighlly  aromatic  fmell,  but  having 
a  little  of  the  infipid  odour  of  natural  caout-chouc ;  inflam- 
mable,  and  burning  with  a  bright  brilliant  flame,  leaving  a 
black  oily  refiduum  which  does  not  become  dry.  The  frag¬ 
ments  of  this  variety  are  fomelimes  an  inch  and  a  half  in 
thicknefs  and  four  inches  in  breadth.  They  are  the  largeft 
except  the  fragment  in  pofleffion  of  Mr.  Mawe,  which  is 
confiderably  larger. 

Variety  II.  Foffil  caout-chouc,  fplit  and  cracked  in  the 
whole  exterior  furface,  which  was  in  contact  with  the  matrix 
from  which  it  has  been  detached.  It  is  dry  in  that  part,  but 
neverthelefs  compreffible;  black  011  the  furface  expofed  to 
the  contadl  of  the  air;  but  remarkable  in  this  refpebt,  that 
when  a  lamina  of  about  a  line  in  thicknefs  is  cut  from  this 
caout-chouc  with  a  very  {harp  knife,  it  appears  in  the  infide 
of  a  yellowiffi  white  colour :  when  cut  in  a  very  thick  part, 
where  the  ablion  of  the  air  has  not  been  able  to  render  it 
black,  like  certain  balls  of  the  elaftic  gum  brought  fometimes 
from  Para,  it  has  the  fame  appearance  as  the  ufual  caout¬ 
chouc.  Another  circumftance  worthy  of  attention  is,  that 
in  the  part  recently  Cut  a  kind  of  acid  matter  is  obferved  to 
ooze  out,  which  is  not  of  a  difagreeable  tafte,  and  which  ap¬ 
pears  to  be  of  the  nature  of  the  pyrolignic  acid.  This  caout¬ 
chouc  is  pellucid  on  the  edges,  and  ahnoft  qf  a  hyacinth  red 
.colour. 

Scarcely  has  the  air  exercifed  its  action  on  the  part  re¬ 
cently  cut,  which  is  white,  when  it  aflumes  a  flight  reddifh 
tint,  which  daily  becomes  darker,  and  acquires  a  dark  maho¬ 
gany  and  then  a  blackifh  brown  colour;  at  length,  at  the  end 
of  a  month,  if  expofed  to  the  air,  it  becomes  of  a  deep  black. 

Variety  III.  The  fame  caout-chouc  as  the  preceding,  but 
of  a  fomewhat  firmer  texture  and  a  ligneous  appearance. 
When  viewed  with  a  magnifying  glafs,  it  is  obferved  that  the 
fibrous  undulations  feen  in  this  variety  are  merely  the  effedt 
of  the  milky  fubftanee  which  flowed  from  the  tree  more  or 
lefs  {lowly  or  at  different  times,  and  which  did  not  acquire 
confidence  till  it  had  loll  the  mucilaginous  water  which  held 
the  matter  of  caout-chouc  fufp  ended  or  in  folution.  I  par¬ 
ticularly  mention  this  fa£t ,  to  fhow  that  this  variety  has  no 
real  relation  to  the  wood  of  the  tree  which  produced  at  that 
period  the  elaftic  bitumen* 
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Variety  IV.  Foffil  caout-chonc,  compreffible,  and  having  a 
relation  to  the  tuft  variety,  but  of  a  darker  colour,  adhering 
i  ray  calcareous  fpar  mixed  with  fome  grains  of  galena. 

'.'tv  V.  Caout-chouc.  of  a  liver  brown  colour,  much 
tbous  to  the  touch  than  the  fir  ft  variety,  but  com- 
p/eilib  e,  and  having  the  afpedt  of  the  real  natural  elaftie 
gum  ;  and  the  more  remarkable,  as  it  is  found  to  become 
lolid,  as  we  may  fay,  in  fome  parts,  where  it  acquires  a  much 
greater  hardnefs,  and  even  becomes  brittle,  and  acquires  a 
vitreous  fplendour.  This  gradual  change  is  to  ftriking,  that 
we  cannot  confider  this  hard  bitumen,  which  in  the  prefent 
Specimen  is  of  a  yellowiffi  colour,  as  a  hard  bituminous  matter 
accidentally  enveloped  by  caout-chouc* 

Section  II, 

Solid  cmd  Brittle  FoJJil  Caout -  Chouc . 

No.  VI.  Black  folid  caout-chouc,  hard  and  brittle  like  jet, 
exceedingly  brilliant  on  its  fradture,  which  is  conchoid,  and 
fometimes  finely  marked  with  ftriae  difpofed  }n  the  form  of 
rays,  proceeding  from  the  point  of  fracture,  and  expanding  in 
the  manner  of  a  fan;  eledfric  by  fridtion,  opake  throughout 
the  whole  mafs,  but  pellucid  at  the  edges,  and  particularly 
when  viewed  in  a  ftrong  light:  its  colour  is  then  a  red,  almoft 
as  bright  and  agreeable  as  that  of  the  hyacinth,  and  analogous 
to  the  colour  obferved  on  the  edges  of  the  elaftie  caout-chouc 
of  the  fecond  variety,  feen  in  the  light  which  feems  to  an¬ 
nounce  their  identity. 

No.  VII.  Another  variety  of  hard  caout-chouc,  fimilar  to 
that  of  No.  VI.  in  hardnefs  and  fplendour,  but  which  is  of 
a  liver  brown  colour.  It  is  entirely  pellucid  by  the  light  of 
a  lamp  even  throughout  its  whole  fuhftance,  though  opake 
in  common  day-light,  and  its  colour  is  then  fimilar  to  that 
of  the  hyacinth. 

No.  VIII.  The  fame  variety  as  the  above,  but  of  a  paler 
liver  colour.  It  has  befides  the  fame  charadters  and  the 
fame  properties  as  the  other  hard  and  brittle  kinds  of  caout¬ 
chouc;  but  it  is  remarkable  for  ftill  adhering  to  its  matrix, 
con  fitting  of  femi-tranfparent  milky  calcareous  fpar,  with  thick 
.brilliant  laminae  of  galena.  The  caout-chonc  here  not  only 
adheres  to  the  calcareous  fpar  but  to  fulphurated  lead,  and  i? 
intimately  mixed  with  both. 

Mr.  Mawe,  in  his  Mineralogy  of  Derbyffiire,  mention? 
the  following  very  curious  fadt : — *<(  A  variety,  the  only  one 
I  po fiefs  of  the  kind,  is  elaftie  bitumen  in  a  petrified  marine 
ffiell  inclofed  in  the  rock  y’  alfo  “  another  fpecimen  no  lef$ 
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rare  is  obfcure  caout-chouc,  but  tranfparent  in  the  light,  iu- 
clofed  in  cryftallized  fluor.”  Foffil  caout-chouc,  according 
to  Mr.  Mawe,  is  found  alfo  in  fulphated  barytes. 

If  it  be  confidered  that  trees  and  other  vegetables,  which 
produce  natural  caout-chouc  in  fuch  abundance  that  the 
matter  can  flow  down  and  accumulate  at  the  root  of  them 
when  the  wind  or  any  other  accident  lacerates  the  bark  or 
breaks  the  branches,  are  all  exotic,  it  will  be  allowed  that  this 
is  a  curious  geological  fa6t,  which  coincides  with  that  of  foffil 
amber,  which  has  been  found,  and  is  {till  found,  in  fome  coal 
mines,  and  in  turf  foil  of  an  antique  origin,  and  which  differs 
from  that  formed  in  the  common  turf  molfes.  We  are  not 
yet  acquainted  with  any  vegetable  productions  which  furnifh 
caout-chouc  in  abundance,  but  the  following  : 

1  ft,  The  vahea ,  a  fpecies  of  apocinea,  which  grows  in  Ma- 
dagafcar,  and  of  which  Lamarc  has  given  a  figure  in  his  11- 
lujt rations  de  Bolanique. 

2d,  The  urceola  elaflica  of  Sumatra  and  of  Pullo-Pinang, 
difcovered  by  Mr.  Howifon,  an  Englifh  furgeon  at  Pullo-Pi¬ 
nang,  and  defcribed  in  the  fifth  volume  of  the  Afiatic  Re- 
fearcbes  by  Dr.  Roxburgh  *.  This  plant  is  of  the  family  of 
the  apocineae. 

3d,  The  htvea  Guianenfs ,  defcribed  and  exhibited  in  a 
figure  by  Aublet  in  his  Plantes  de  la  Guiane,  is  a  large  tree 
oF  the  family  of  the  euphorbia.  It  rifes  to  the  height  of 
more  than  forty  ieet;  its  trunk  is  fometimes  above  two  feet 
in  diameter;  and  the  natives  of  Para  make  bottles,  boots,  and 
other  articles  of  the  caout-chouc  which  diftils  from  it.  It  is 
the  fame  as  that  mentioned  by  M.  de  la  Condamine  in  the 
Memoirs  of  the  Academy  of  Sciences  for  1736,  which  grows 
alfo  in  the  province  of  Efmeralda,  in  Peru,  which  the  Maina 
Indians  call  caout-chouc ,  and  of  which  they  make  bottles  by 
means  of  earthen  moulds  :  they  ufe  it  alfo  for  torches  to  give 
them  light.  > 

4th,  The  artocarpus  integrifolia  of  South  America,  a  tree 
which  approaches  near  to  the  mulberry  and  fig-tree.  r  ; 

5th,  The  feus  religiofa . 

6th,  The  feus  Indica. 

7th,  The  hippomane  biglandulofa  (manchineal  tree). 

8th,  The  cecropia  pelt  at  a :  the  two  lafl  among  the  eu¬ 
phorbia  produce  alfo  a  milky  j  dice  analogous  to  the  caout¬ 
chouc, 

y  See  Philofophical  Magazine,  vol.  vi. 
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XLI.  A  general  View  of  the  Coal  Mines  worked  in  France, 
of  their  different  Products,  and  the  Means  of  circulating 
them.  By  G.  Lkfebvre,  Member  of  the  Council  of 
Mines ,  of  the  Philomatic  Society,  &c.  &c. 

[Continued  from  p.  164.] 

Department  of  La :  Cote  d’  Or. 

C  - . 

OOME  indications  of  coal  have  been  announced  here,  and 
particularly  in  the  communes  of  Arefne,  Turcey,  Montbard, 
and  Chevauney.  They  deferve  to  be  examined  ;  and  Cliam- 
peaux,  engineer  of  mines,  now  employed  in  that  diftrift, 
will  no  doubt  give  fome  accurate  information  on  the  fub- 
jedt :  but  hitherto  no  coal  mines  have  been  worked  in  this 
department;  it  can  receive  its  coals  from  Blanzi  by  the  canal 
of  Charollois,  and  by  going  up  the  Saone  as  far  as  Saint- 
Jean-de-Lone,  where  the  canal  of  Burgundy  begins* 

Department  of  the  Cotes-du-Nord. 

No  coals  have  yet  been  found  in  this  department.  Indi¬ 
cations  of  coal  have  been  announced  near  Lannion  and 
Quiniper-Gaezence,  in  the  neighbourhood  of  Pontrieux  ; 
but  no  attention  has  been  paid  to  them.  Jt  is  fupplied  there¬ 
fore  only  by  means  of  its  fea-ports,  which  may  receive  the 
coal  brought  from  the  mines  of  Litry,  in  the  Calvados,  and 
thole  which  abound  in  the  northern  departments,  which 
may  be  conveyed  by  land  to  the  canals  which  terminate  at 
the  Tea. 

Department  of  La  Crerfe. 

Several  coal  mines  (14)  are  worked  in  this  country,  which 
is  ft  ill  little  known  in  a  mineralogical  point  of  view,  and 
which  appears  worthy  of  being  carefully  examined.  The 
communes  where  coal  mines  in  a  ftate  of  working  are  found, 
are  thofe  of  Couehezotte,  Bofmoraud,  Vavory,  St.  Palais, 
and  Fautmazuras. 

'i  hough  their  production,  according  to  the  information 
obtained  by  the  Council  of  Mines,  is  eitimated  in  general  at 
126,000  myriagrammes,  it  certainly  exceeds  that  quantity, 
beeaufe  feveral  of  the  mines  have  not  )et  been  worked  with 
proper  activity.  The  mean  price  of  the  coals  at  the  pit  is 
jo  cents  per  myriagramme. 

Thefe  mines  are  not  much  worked,  beeaufe  there  are  very 
few  means  of  confumption. 

If  the  Creufe,  which  is  Paid  to  be  navigable  as  far  as 
Gufcret,  could  be  rendered  navigable  for  boats  to  Ahun,  it 

would 
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would  open  a  very  ufeful  circulation  for  the  coals  of  the  mines 
in  the  neighbourhood  of  that  commune,  and  would  facilitate 
the  tra importation  of  them  as  far  as  the  Vienne,  to  which  it 
joins  in  the  department  of  Indre-et-Loire.  Thefe  mines, 
then,  would  fupply  in  part  the  confumption  of  the  depart* 
ment  of  Indre. 

On  the  other  hand,  if  it  were  poffible  to  render  the  Thi- 
rion,  which  palfes  Bourganeuf,  navigable  from  that  town  to 
its  junction  with  the  Vienne  above  Limoges,  and  to  enfure 
the  navigation  of  the  Vienne  from  Limoges  to  Chatelleraux, 
where  it  begins  to  bear  boats,  an  extenfive  confumption  would 
be  opened  for  the  coals  which  are  on  the  north  and  fouth  of 
Bourganeuf,  and  make  this  fuel  circulate  in  the  departments 
of  La  Haute- Vienne  and  of  La  Vienne.  This  circulation 
would  be  exceedingly  ufeful,  and  increafe  manufactories  and 
induftry. 

Department  of  La  Dyle . 

This  department  poffeffes  no  coal  mines  ;  but  it  borders 
on  that  of  Jemappes,  the  numerous  mines  of  which  fupply 
more  coals  than  it  has  oceahon  for.  It  is  of  importance, 
therefore,  that  this  fuel,  the  ufe  of  which  is  general  in  that 
country,  may  be  obtained  at  a  price  fuited  to  the  different 
places  where  it  is  confumed ;  and  that  the  roads  be  repaired 
and  carefully  maintained  in  a  proper  fiate.  Without  this 
attention,  the  dearnefs  of  carriage  would  throw  the  inhabi- 
tants  of  La  Dyle  into  a  deplorable  ftate  of  diftrefs  in  regard 
to  fuel,  and  produce  a  hurtful  ft  agnation  in  the  mines  of  the 
department  of  Jemappes. 

Department  of  La  Dordogne . 

The  cantons  of  Cranfac  and  Terafton  (15)  afford  collec¬ 
tions  and  ftrata  of  coals  of  a  good  quality  and  exceedingly 
rich.  Thefe  mines  would  be  an  object  worthy  being  worked 
with  aClivity,  if  the  navigation  of  the  Yrefere  were  rendered 
more  certain,  and  eafier. 

At  prefent  they  are  worked  only  at  the  furface  by  fome 
proprietors  of  land,  and  fupply  only  the  local  confumption. 
The  produCt  of  thefe  coal  mines  is  not  known  ;  but  it  is  cer¬ 
tain  that  the  working  of  them  would  be  eafy,  and  that  they 
are  capable  of  affording  great  refources  for  a  long  time. 

Department  of  Doubs . 

Several  indications  of  coals  have  been  announced  in  this 
department  (16).  Refearches  even  have  been  made  indif¬ 
ferent  parts,  but  hitherto  no  coals  have  been'  dug  up. 

According 
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According  to  the  general  meafures  which  have  been  taken 
by  the  government,  this  department  is  one  of  thofe  where  an 
engineer  of  mines  will  be  employed  ;  and  we  have  reafon  to 
hope  that  refearches  will  be  made,  and  followed  with  fuccefs, 

A  very  conliderable  mafs  of  foffil  bituminous  wood  has 
been  difeovered  at  Grand-Denis,  in  the  neighbourhood  of 
Ornans,  in  the  commune  of  Flanchebouche.  This  fubftance 
has  not  entirely  the  fame  qualities  as  coals;  but  in  the  ftate 
in  which  it  is  found  at  Grand-Denis  it  may  be  advantage- 
oufly  employed  for  feveral  purpofes,  and  particularly  under 
boilers.  The  managers  of  the  fait- works,  who  have  caufed 
trials  to  be  made  with  it,  are  going  to  employ  it  for  evapo¬ 
rating  the  water  of  the  falt-work  of  Montmorot.  This  will 
produce  a  great  faving  in  the  wood  employed  in  that  manu¬ 
factory. 

Department  of  La  Drome. 

The  difeovery  of  coal  mines  in  this  department  (17)  has 
often  been  announced ;  but,  according  to  the  reports  of  the 
engineers  of  mines  who  have  vifited  them,  it  appears  that 
thefe  indications  were  nothing  elfe  than  bituminous  fofiil 
wood,  which  is  frequently  found  in  ftrata  of  fand,  and  parti¬ 
cularly  in  the  environs  of  Crelt  in  the  diftri£l  of  that  name, 
and  in  the  territory  of  feveral  communes  in  the  environs  of 
Nions. 

This  foffil  wood  has  been  dug  up,  and  particularly  at  Creft ; 
and  though  it  cannot  be  applied  to  the  fame  purpofes  as 
coals,  it  is  thill  ufeful  in  thefe  countries  in  the  manufactories 

for  fpinning  tilk. 

The  department  of  La  Drome  may  receive  abundance  of 
coals,  at  lead  for  fupplying  the  communes  which  lie  near  to 
the  banks  of  the  Rhone,  as  thofe  of  the  departments  of  Ar- 
deche  and  La  Loire  can  be  conveyed  to  them  on  that  river. 

Department  of  the  Scheldt . 

The  mines  or  the  departments  of  the  North  and  of  Je- 
mappes  furnifh  abundance  of  coals  to  the  inhabitants  of  this 
department,  in  which  no  coal  mines  are  worked. 

Department  of  Lure. 

In  this  department  no  coal  mines  are  known.  It  cannot 
procure  this  fuel  but  by  going  down  the  Seine  to  its  mouth, 
or  unlefs  fome  arrive  hv  lea  at  Honfleur.  This  port  may  be 
fupplied  from  the  coal  mines  of  Litry,  in  Calvados,  or  from, 
thofe  of  the  departments  of  the  North, 
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Department  of  Eure- et- Loire. 

As  this  department,  like  the  preceding,  has  no  mines  in  a 
{late  of  being  worked,  it  can  procure  no  coals  but  thofe  con¬ 
veyed  down  the  Loire  as  far  as  Orleans,  which  fupply  its 
fouihern  part,  and  thofe  circulated  on  the  Seine,  which  fup¬ 
ply  the  northern.  But  the  land  carriage  there  mull  render 
this  fuel  very  dear. 

Department  of  Finiferre. 

There  are  no  coal  mines  in  this  department  (iS)  which 
can  be  confidered  in  a  Hate  of  productive  working :  however, 
in  confequence  of  old  indications,  fome  refearches  have  been 
■within  thefe  few  years  refumed  in  the  neighbourhood  of 
Quimper. 

Thefe  refearches  have  afforded  fome  hopes.  Small  veins 
of  coal  have  even  been  found  *,  and  as  a  mine  of  this  kind 
would  be  of  great  importance  to  the  port  of  Breft  and  the 
other  fea  ports  and  arfenals  of  this  department,  the  minifter 
of  the  marine  has  caufed  thefe  refearches  to  be  continued 
near  Quimper  with  great  activity,  according  to  plans  approved 
by  the  Council  of  Mines. 

Several  other  indications  have  been  announced  at  Cleden 
'and  at  the  bottom  of  the  Bay  of  Dinan.  C.  Berth  had  given 
in  the  year  6  fome  information  in  regard  to  this  diftriCt;  in 
confequence  of  which  he  was  allowed  to  continue  the  re¬ 
fearches  he  had  begun,  and  to  put  himfelf  in  a  condition  to 
obtain  a  grant  when  his  difcovery  fhould  be  fully  eftablifh^d. 
C.  Berth  fet  out  for  Egypt,  and  it  does  not  appear  that  at¬ 
tention  has  fince  been  paid  to  his  labours :  a  coal  mine  in 
this  point  would  be  of  the  more  importance,  as  it  would  be 
within  reach  of  the  harbour  of  Breft. 

Department  of  Forets. 

No  coal  mines  are  worked  in  this  department,  which  may 
receive  in  the  fouthern  part  the  produCl  of  the  abundant 
mines  in  the  environs  of  Saarbruck,  and  the  coals  which  may 
be  conveyed  on  the  Mofelle. 

Department  of  Gard . 

This  is  one  of  the  departments  of  the  fouth  of  France  (19) 
where  this  kind  of  fuel  is  moft  abundant.  On  the  north  of 
Alais  the  mines  of  CendraS,  of  Portes,  of  the  Foreft  of  Abi- 
lon,  La  Grand-Combe,  and  Pradel,  furnilh  about  2,200,000* 
myriagrammes  of  coals  per  annum.  , 
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The  coal  mines  of  Banes,  Robillac,  Meranes,  Samt-Jean- 
de-Valerifque,  furnifh  at  leaft  900,000  myriagrammes. 

Several  ftrata  of  coal  are  ftill  worked  in  the  environs  of 
Pont-Saint-Efprit,  and  towards  Laud  an  ;  but  it  is  inferior  in 
quality  to  the  before-mentioned.  This  is  the  more  unfortu¬ 
nate,  as  the  fituation  of  thefe  mines  on  the  banks  of  the 
Rhone  would  render  them  of  great  importance  on  account 
of  the  facility  with  which  they  could  be  tranfported. 

If  the  coal  mines  in  the  environs  of  Alais  pofleffed  the 
fame  advantages  in  regard  to  tranfportation,  the  quantity  dug 
up  might  be  increafed  to  ten  times  the  prefent  quantity,  with¬ 
out  any  fear  of  the  mines  being  exhaufted  in  many  years. 
But  they  cannot  be  exported  from  the  country,  in  confequence 
of  the  dearnefs  of  carriage. 

The  mean  price  of  the  large  coals  at  thefe  mines  is  7  cents 
per  myriagramme,  and  that  of  the  fmall  coals  from  4  to  5 
cents. 

It  appears  that  a  canal  is  now  conftruCVmg  from  Nimes  to 
Saint-Gilles.  The  mineral  riches  and  abundant  refources  in 
fuel,  which  the  mines  in  the  neighbourhood  of  Alais  would 
furnifh  for  ages,  are  of  fo  much  importance,  that  a  commu¬ 
nication  ought  to  be  opened  with  that  country  by  means  of 
a  counter- canal  to  fupply  the  place  of  the  bed  of  the  Gardon, 
which  is  not  navigable. 

In  this  department  there  are  alfo  fome  ftrata  of  coal  worked 
in  the  environs  of  the  commune  of  Vigan.  At  prefent  the 
working  is  not  carried  on  with  much  activity  ;  lome  of  the 
pits  have  even  been  abandoned  in  confequence  of  law-fuits, 
which  are  on  the  point  of  being  decided. 

The  common  amount  of  the  produCt  of  this  canton  may 
be  eftimated  at  leaft  at  200,020  myriagrammes. 

Thefe  mines  cannot  find  much  confumption  except  by  the 
Herault;  but  this  river  is  not  navigable  in  the  neighbour¬ 
hood  of  Vigan. 

Department  of  ha  Haute- Garonne. 

In  this  department  there  are  no  coal  mines  worked.  Some 
foundings  have  been  made  in  the  environs  of  Toulon  fe,  in 
conlequence  of  fome  fuppofed  indications.  Thefe  foundings 
have  not  confirmed  the  hopes  which  had  been  conceived. 

Foffil  wood  in  the  ftate  of  very  fine  jet  has  been  found  in 
the  Foreft  of  Montbrun  toward?  Montefquieu  and  Rieux. 
Specimens  of  it  may  be  feen  in  the  collection  of  the  Council 
of  Mines. 

1  he  department  of  La  Haute- Garonne  may  be  ftipplied 

with 
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with  coals  in  the  eaftern  part  by  the  mines  of  Carmeaux,  in 
the  department  of  Tarn.  The  products  of  thefe  mines  are 
embarked  on  the  Tarn,  and  enter  with  that  river  into  the 
northern  part  of  the  department  of  La  Haute-Garonne.  But 
*  the  difficulties  which  occur  in  the  navigation  of  the  Tarn 
'greatly  increafe  the  price  of  the  coals  ot  Carmeaux.  This 
inconvenience  might  be  removed  without  much  expenfe.  We 
lnu ft  therefore  hope  that  meafures  will  be  purfued  to  remove 
thefe  obftacles,  which  are  equally  prejudicial  to  induftry,  to 
commerce,  and  to  all  the  confumers  of  thefe  departments. 
The  coals  defttned  for  Touloufe  and  the  fouthern  part  of  the 
department  are  depofited  at  Port  Saint-Sulpice,  from  which 
they  are  tranfported  by  land  carriage. 

Department  of  Gers. 

This  department,  in  which  no  coal  mines  are  known,  can 
obtain  this  fuel  only  by  land  carriage  from  the  entrepots  of 
Touloufe,  or  from  fome  of  the  ports  of  La  Garonne  in  its 
northern  part. 

Department  of  La  Gironde , 

Collections  of  bituminous  foffil  wood  depofited  in  ft  rata  of 
land  have  been  difcovered  in  feveral  places  in  the  neighbour¬ 
hood  of  Bcmrdeaux.  As  this  foffil  wood  fee  ms  to  be  difperfed 
in  great  abundance*  it  woffid  be  of  advantage  to  .purine  the 
refearches  which  have  been  made,  with  more  conftancy  than 
has  hitherto  been  the  cafe.  -  n 

Thefe  refearches  might  not  conduct  to  the  difcovery  of  a 
coal  mine j  but  the  foffil  wood  might  be  ufed  with  great  ad¬ 
vantage  as  fuel  in  different  operations  for  which  wood  is  em¬ 
ployed. 

There  are  no  coal  mines worked  in  this  department,  but 
it  receives  by  the  Garonne  the  coals  of  Carmeaux.  This  fuel 
might  alfo  be  procured  with  more  eafe  from  the  abundant 
coal  mines  which  are  known  between  Teraffon  and  Bergerac, 
on  the  banks  of  the  Vefere  and  the  Dordogne,  if  the  naviga¬ 
tion  of  thefe  rivers  were  rendered  eafier. 

This  department  might  receive  alfo  by  the  mouth  of  the 
Gironde  the  products  of  the  rich  mines  of  the  departments 
of  the  North.  An  exchange  of  the  coals,  iron  works,  and 
of  a  variety  of  other  articles  manufactured  in  thefe  depart¬ 
ments,  for  the  wines  and  brandy  of  the  Bordelais,  which  are 
in  requeft  in  the;  whole  North,  might  be  made  by  the  French 
naval  trade  as  well  as  the  Englifh.  It  is  even  probable  that 
we  (ho old  obtaiii  great  advantages- for  the  ironmongery  trade 
in  India,  in  confequence  of  the  low  price  at  which  the  ina- 
6  nufa^tonea 
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nu factories  of  the  north  of  France  could  furnifh  thefe  articles*, 
of  which  Bourdeaux  would  be  the  entrepot  either  for  Ame¬ 
rica  or  for  the  Eaft  Indies. 

Department  of  Herault. 

Coal  mines  are  frequently  met  with  in  this  department  (20). 
The  canton  of  Bedarieux  affords  fome  immensely  rich,  fuch 
as  thofe  of  Saint- Gervais,  of  Camplong,  ofBouffaque,  and 
Graiffeffac ;  towards  the  fouth,  in  the  canton  of  Roujan,  thofe 
of  Boufquet,  in  the  commune  of  Neffies  ;  towards  the  fouth- 
weft,  in  the  canton  of  Saint-Chiniau,  the  mines  of  Ceffenon; 
and  towards  the  fouth,  near  the  canal  of  the  two  feas,  thofe 
of  Azillanet.  Some  have  been  found  alfo  in  different  places 
in  the  environs  of  Montpellier.  A  leafe  is  about  to  be  granted 
for  working  thofe  of  Saint- Gely-du-Fefq. 

Though  the  greater  part  of  the  coals  procured  from  thefe 
mines  is  not  of  the  beft  quality,  they  are  a  great  relief,  in 
confequence  of  the  dearnefs  of  wood,  and  of  the  numerous 
manufactories  in  which  they  are  employed. 

But  in  general,  the  means  of  circulation  in  the  interior  pf 
this  department  are  neither  numerous  nor  eafy.  The  coals  of 
the  mines  in  the  neighbourhood  of  Bedarieux,  which  might 
furnilh  a  great  many,  cannot  conveniently  be  tranfported. 
Some  individuals  are  foliciting  for  grants  fubjeCf  to  the  con¬ 
dition  of  making  a  road,  which  would  foon  give  more  im¬ 
portance  to  thefe  mines  by  facilitating  the  carriage  of  them  to 
Bedarieux.  It  would  be  neceffary  alfo  to  have  a  communica¬ 
tion  with  the  canal  of  the  two  feas,  lefs  expenlive  than  that 
by  land.  It  appears  that  the  river  Ourbe  might  ealily  be 
rendered  navigable  from  Bedarieux  to  Bezieres.  It  would 
then  anfwer  very  well  the  propofed  objeCt. 

The  price  of  coals  at  thefe  mines  is  15  cents  per  myria- 
gramme.  But  this  price  is  doubled  when  they  have  been 
tranfported  as  far  as  the  canal. 

The  coal  mines  which  are  neareft,  fuch  as  thofe  of  Azil¬ 
lanet,  are  attended  with  fome  advantages  in  this  refpeCt. 

The  whole  prcduCt  of  the  different  mines  of  this  depart¬ 
ment  may  be  eft i mated  at  1,800,000  myriagrammes. 

In  consequence  of  the  fuperior  quality  of  the  coals  of  Can- 
meaux,  in  the  department  of  Tarn,  they  are  received  by  the 
confumers  along  the  canal,  in  preference  to  thofe  already 
mentioned,  though  the  price  is  nearly  double. 

Department  of  Jemappes . 

A  very  large  portion  of  this  department  (21),  and  parti- 
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cukrly  its  fouthern  part,  may  be  considered  as  an  immenfe 
inais  of  coals,  in  fome  places  fcarcely  covered  by  ftrata  more 
modern  than  the  depots  of  that  mineral. 

The  geologue,  in  traverfing  the  interior  of  thefe  mines,  is 
aftonifhed  at  the  varied  phsenomena  exhibited  by  the  nume¬ 
rous  and  fucceffive  ftrata  of  coals,  the  inflection,  curvatures, 
or  turns  of  which,  in  an  inverfe  direction  and  parallelifm,  open 
a  vaft  but  difficult  field  for  conjectures  refpecting  their  forma¬ 
tion,  and  the  revolutions  of  the  globe  which  muft  have  pro¬ 
duced  thefe  refults  :  but  to  enter  here  into  a  confideration  of 
thefe  wonderful  effects,  a  description  of  which  muft  be  re- 
ferved  for  particular  treatifes  on  the  operations  of  nature, 
would  lead  me  too  far  from  my  prefent  objeCC 

I  fliall  therefore  content  myfelf  with  giving  fome  idea  of 
the  refources  which  this  country  furnifties,  not  only  to  its  in¬ 
habitants,  but  to  thofe  of  Several  other  departments;  by  which 
it  will  be  feen  how  much  its  productions  in  coal  might  be  in- 
creafed,  and  that  they  would  be  Sufficient  to  Supply  for  many 
years  all  thofe  parts  of  France  which  receive  coals  by  fea  front 
foreign  countries. 

More  than  3000  pits  are  worked  in  the  environs  of  Je- 
mappes,  Mons,  and  Charleroi.  They  are  far  from  being- 
carried  to  their  maximum  of  aCtivity.  The  Sum  of  their 
products,  however,  amounts,  at  the  leaft,  to  220,000,000  mv- 
riagrammes  annually  5  and  this  produCt  might  eafily  be  dou¬ 
bled,  if  the  confumption  increafed  in  the  fame  proportion. 

In  regard  to  the  quality  of  thefe  coals,  it  is  exceedingly  va¬ 
rious  :  thefe  numerous  mines  furniffi  coals  of  every  kind, 
and  the  price  at  the  pits  differs  according  to  the  quality  from 
5  to  9  cents  per  myriagramme. 

The  places  where  they  are  confumed  are,  the  departments 
of  the  Sambre  and  Meufe,  LaDvle,  the  Scheldt,  the  Deux- 
Nethes,  and  Batavia,  in  competition  with  the  Englith  coals. 

The  means  of  circulation  are  the  river  Haine,  the  Scheldt, 
the  canals  which  communicate  with  thefe  rivers,  the.  Sambre 
and  the  Meufe,  and  the  large  roads  from  Mons  and  Charleroi 
"to  Bruffels. 

It  may  be  readily  conceived  of  how  much  importance  it 
would  be  to  this  department,  which  employs  a  great  number 
of  hands  in  working  its  coals,  and  alfo  to  thofe  countries  to 
which  thefe  coals  might  be  tranfported,  if  the  <?anals  and 
roads  were  kept  in  a  ftate  of  better  repair. 

Every  degradation  of  the  roads  which  retards  conveyance, 
or  which  renders  more  horfes  neceffary,  multiplies  expenfe 
and  increafes  the  price  of  the  coals ;  which  ought  to  be  kept 
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as  low  as  pofBble,  both  on  account  of  their  utility  in  our  ma- 
imfaHories,  and  of  the  neceOity  of  maintaining  a  competition 
with  the  Engl i fit  coals. 

The  carriage  by  the  can fe ways  from  Charleroi  and  Mons 
to  Bruflels  adds  greatly  to  the  price  of  thefe  coals.  A  canal 
has  been  projected  for  uniting  the  Sambre  towards  Thuin 
with  the  final  1  river  of  Senne  ;  which  would  convey  the  coals 
of  the  mines  in  the  neighbourhood  of  Charleroi  to'  RrufTels, 
and  would  thus  form  a  communication  with  the  Scheldt  and 
Batavia,  fo  as  to  prevent  the  neceffitv  of  land  carriage. 

This  canal,  valuable  in  this  point  of  view,  would  be  of 
utility  alfo  to  the  export  trade  of  thefe  countries  in  regard  to 
the  glafs  and  nails  fent  to  Holland  and  to  our  own  ports,  and 
which  are  thence  conveyed  to  the  Indies. 

It  would  be  of  utility  alfo  to  government  for  trattfporting 
the  timber  of  the  Foreft  of  Souane,  through  which  it  would 
pafs. 

To  point  out  thefe  improvements  will,  no  doubt,  be  fuffi- 
cient  to  induce  government  to  pay  ferious  attention  to  themj 
but  until  new  means  of  circulation  be  provided,  it  is  of  im¬ 
portance  that  the  exifting  roads  fhoukl  he  properly  repaired. 

I  {hall  terminate  this  article  by  obferving,  that  it  is  the  in-* 
tereft  of  France  to  facilitate  its  commercial  intercourfe  with 
Holland,  and  particularly  that  which  relates  to  the  importa¬ 
tion  of  our  coals  into  that  country  :  confequentlv,  inftead  of 
laying  a  duty  on  their  exportation  to  the  amount,  as  is  faid], 
of  20  per  cent.,  this  branch  of  commerce  ought  to  be  entirely 
free.  It  would  be  good  policy  alfo  to  encourage  by  bounties 
the  exportation  of  the  coals  of  this  department,  efpecially 
when  deftined  for  French  ports  in  parts  of  our  territory  which 
cannot  receive  this  fuel  from  the  mines  of  the  interior,  and 
which  if  not  fupplied  by  our  mines  would  procure  them  from 
foreign  countries. 

[To  be  continued.] 


XLII.  On  a  new  Kind  of  Painting  with  the  Serum  or 
watery  Part  of  the  Blood .  By  F.  Carbonel,  M.  D* 

of  Barcelona  * . 

X  H  E  advantages  and  utility  of  painting  have  at  all  times 
excited  the  emulation  of  profetfbrs  and  of  artiils.  The  pro-- 
grefs  ot  this  art,  which  imitates  nature,  has  fortunately  cor- 
refponded  to  their  wifhes;  but  its  advancement  would  cer* 

*  From  the  Journal  de  P yfyue,  Ventofe,  an.  ii* 
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tainly  have  been  more  rapid  if  artifts  had  been  fooner  made 
acquainted  with  the  new  chemiftry.  This  affertion  is  proved 
by  the  prefent  difcovery. 

The  neceffity  of  painting  furfaces  of  different  kinds,  their 
various  fituations,  and  the  complex  circumftanceg  which  at¬ 
tend  the  application  of  colours,  have  given  rife  to  the  differ¬ 
ent  kinds  of  painting  which  are  known  ;  fuch  as  painting  in 
frefco,  painting  in  ftze,  oil-painting,  painting  with  milk, 
painting  on  porcelain,  painting  with  wax,  painting  on  glafs, 
&c. 

The  journey  of  the  king  of  Spain  to  Barcelona,  and  the 
preparation  of  the  edifices  deftined  for  the  ufe  of  their  ma- 
jefties,  afforded  me  an  opportunity  of  folving  a  new  problem 
in  regard  to  this  art.  It  was  neceffary  to  difcover  fome  kind 
of  painting  of  the  common  colour  of  ftone  which  might  be 
able  to  refill;  rain,  which  fhould  be  unalterable  in  the  fun, 
eafy  to  be  applied  on  wood,  and  which  fhould  dry  foon  and 
exhale  no  bad  odour  ;  in  a  word,  a  painting  equally  durable 
with  that  in  fize,  and  which  fhould  have  the  property  of  being- 
able  to  withftand  the  inclemency  of  the  weather.  The  folu- 
bility  of  gelatin  in  water,  the  bad  fmell  of  oil,  the  weak  ad- 
hefion  of  milk  of  lime  to  wood,  and  its  ready  alteration  by 
heat,  made  me  fenfible  that  it  would  be  impoflible  to  have 
rccourfe  to  any  of  the  known  vehicles  for  fecuring  the  co¬ 
louring  matters.  After  fome  examination  I  found  that  al¬ 
bumen  *  was  the  only  fubftance  which  could  anfwer  the  re-^ 
quired  conditions,  on  account  of  its  infolubilily  in  water, 
and  the  confidence  it  acquires  by  combining  with  calcareous 
earths.  This  fubftance,  prepared  by  the  vital  power  in  the 
animal  organs,  is  found  almoft  pure  in  the  white  of  an  egg 
or  albumen,  and  is  found  in  combination  in  different  animal 
fubftances.  But  the  great  vifcidity  of'  the  white  of  an  egg, 
the  clots  which  are  formed  bv  its  combination  with  lime,  and 
particularly  its  dearnefs,  made  me  give  up  all  idea  of  employ¬ 
ing  it  for  painting  a  whole  edifice. 

I  then  conceived  that  the  ferum  of  blood,  the  principal 
part  of  which  confifts  of  albumen,  would  be  attended  with 
all  the  advantages  of  white  of  egg  for  the  propofed  end,  with¬ 
out  having  any  of  its  inconveniences.  Chemical  analyfis  of 
animal  fubftances,  indeed,  (hows  that  the  ferum  of  blood, 
commonly  called  the  water  of  the  blood,  or,  improperly,  the 
lymph  of  the  blood,  is  a  kind  of  animal  mucilage  compofed 
of  albuminous  or  gelatinous  fubftances  in  different  propor- 

This  painting  was  much  wanted  for  the  bridge  which  joins  the  hotel 
dr.  la  Douane  to  the  palace  of  the  captain-general,  as  no  other  kind  could 
be  employed  for  fear  of  injuring  the  queen’s  health. 
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tions,  difTolved  in  an  indeterminate  quantity  of  water,  con- 
flantly  united  to  pure  foda,  which  reduces  the  albuminous 
fubftance  to  an  almoft  faponaceous  ftate.  There  is  found 
alfo  in  the  ferum  phofphate  of  foda,  of  lime,  and  of  ammo¬ 
nia.  But  ihefe  faline  fub  fiances  are  not  eftential  to  this  com¬ 
bination,  fince  they  not  only  may  vary  in  their  proportions, 
but  be  wanting  either  in  whole  or  in  part;  and  even  unite  in 
the  ferum  to  other  falts,  fuch  as  the  muriate  of  potafh,  the 
phofphate  of  magnefia,  &c.,  without  the  albuminous,  alka¬ 
line,  or  gelatinous  fubftance  of  the  ferum  being  changed,  or 
exhibiting  different  cbaradleriftic  properties. 

This  do&rine,  received  by  all  the  celebrated  modern  che- 
mifts,  induced  me  to  think  that  the  albuminous  fubftance  of 
ferum,  modified  by  its  combination  with  gelatin  and  foda, 
ought  to  form  with  calcareous  earth  a  compofition  which 
would  retain  no  more  of  that  vifeidity  and  tenacity  afthmed 
by  the  mixture  of  the  white  of  an  egg  and  lime,  than  what 
might  be  necefiary  for  anfwering  the  propofed  end. 

Thefe  reafons,  and  the  low  price  of  this  liquid  in  large 
cities,  foon  induced  me  to  try  the  effects  of  the  ferum  of 
blood  with  pulverized  quicklime;  and  I  found,  with  much 
fatisfadtion,  that  my  firft:  trials  correfponded  in  every  refpedt 
to  the  hopes  I  had  conceived. 

Practice  and  Application  of  the  new  Kind  of  Painting , 

The  preparation  of  this  new  kind  of  paint  is  eafy,  and  re¬ 
quires  very  little  time.  Nothing  is  necefiary  but  to  pulverize 
the  lime,  and  to  dilute  it  in  the  ferum  of  blood  until  it  forms 
a  liquid  of  fufficient  thicknefs  for  painting;  which  is  then  to 
be  applied  in  the  ufual  manner.  The  colour  which  this 
compofition  acquires  is  whitifh,  and  more  or  lefs  fhining,  ac¬ 
cording  to  the  purity  of  the  ferum  and  the  whitenefs  of  the 
lime.  This  earth  maybe  employed  either  in  The  ftate  of 
quick  or  cauftic  lime  reduced  to  powder,  or  well  flaked 
with  a  fmall  quantity  of  water  to  leflen  the  adbefion  of  its 
integrant  parts.  It  muft  then  be  reduced  to  a  fine  powder, 
and  be  lifted  through  a  dole  fieve.  If  kept  for  fome  days,  it 
is  necefiary  to  preferve  it  in  a  clofe  tub  or  earthen  vefifel,  to 
prevent  its  combination  with  the  carbonic  acid  and  water  of 
the  atmofpbere.  The  ferum  is  feparated  from  the  curdled 
blood  by  decantation  :  but  care  muft  be  taken  to  (hake  the 
matter  as  little  as  poflible,  and  to  fuffer  it  each  time  to  re¬ 
main  at  reft.  ' 

In  this  compofition  two  things  only  are  to  be  obferved : 
the  firft  is,  that  ferum  being  a  fluid  highly  fufceptible  of  cor¬ 
ruption,  it  muft;  be  employed  the  fame  day  it  is  feparated;  or 
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at  furtheft  the  day  following,  provided  it  be  kept  in  a  cool 
place  (heltered  from  the  contact  of  the  air,  efpecially  during 
the  fummer,  when  it  alters  much  more  ealily. 

In  cafe  of  doubt,  infpedtion  of  the  fluid  alone  may  ferve  to 
determine  its  quality ;  for  the  figns  of  its  fermentation  are 
very  evident.  This  obfervation  is  applicable  alfo  to  the  co¬ 
louring  liquor,  but  in  a  lefs  degree.  Tt  follows  from  this 
circnni dance,  that  the  veflels  which  have  been  ufed  for  con¬ 
taining,  preparing,  or  applying  paint  made  with  ferum  ought 
to  be  waffled  every  day.  The  fecond  precaution  to  he  taken 
is,  that  as  the  re -action  of  the  ferum  and  lime  increafes  in  the 
courle  of  time,  as  well  as  the  denfltv  of  the  mixture,  in  order 
that  it  may  be  preferved  in  the  neceflary  ftate  of  fluidity,  or 
to  diminifh  or  increafe  it  according  to  the  nature  of  the  fub- 
ftances  to  be  painted  and  the  number  of  ftrata  to  be  applied, 
another  veflel  filled  with  ferum  mu  ft  be  provided,  to  give  to 
the  colouring  liquor  the  neceflary  fluidity.  It  thence  follows 
that  the  mixture  muft  be  prepared  as  it  is  ufed. 

Having  allured  myfelf  of  the  fuccefsful  and  conflant  effedfs 
of  this  kind  of  painting,  I  tried  to  mix  it  with  different  co¬ 
louring  fub dances,  to  render  the  application  of  the  invention 
more  general. 

The  well  known  re-adlion  of  animal  fubflances  and  of  lime 
on  the  metallic  oxides,  and  particularly  on  thofe  in  which 
oxygen  is  united  to  the  metal  with  little  force,  made  me  fuf- 
pedb  an  Alteration  of  fome  colours  when  mixed  with  this  li¬ 
quid;  an  alteration  naturally  produced  by  the  reparation  of 
a  part  of  the  oxygen  from  the  metallic  oxides.  On  the  other 
hand,  the  analogy  which  coloured  chalks  have  with  calca¬ 
reous  earth  induced  me  to  believe  that  their  combination 
would  be  attended  with  the  happieft  reful t.  The  oxides  of 
lead,  copper,  and  arfenic,  indeed,  undergo  a  Angular  altera¬ 
tion  in  their  refpe&ive  colours,  when  they  are  united  with 
ferum  and  calcareous  earth  :  but  this  is  not  the  cafe  with  co¬ 
balt  green ;  which  on  that  account  appears  to  me  to  be  very 
proper  for  being  ufed  as  a  colouring  matter  in  this  new  kind 
of  painting.  Thole  earths,  however,  called  red,  green,  black, 
or  yellow,  which  are  of  an  argillo-calcareous  nature,  when 
mixed  with  thefe  fubflances,  may  furnifh  different  agreeable 
colours  of  a  durability  equal  to  the  blueifh  colour  produced 
merely  by  the  mixture  of  lime  and  of  ferum. 

I  have  however  remarked,  that  the  durability  of  this  paint¬ 
ing  is  confiderably  altered  when  there  is  mixed  with  it  a  very 
large  quantity  of  colouring  earth,  fuch  as  the  black  earth  ufed 
for  painting  an  iron  colour,  or  the  reprefentation  of  white 
marble  with  black  fpots.  To  remedy  this  inconvenience,  no¬ 
li  2  thing 
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thing  will  be  neceftary  but  to  mix  a  little  white  of  an  egg 
with  the  fcrum  before  it  is  united  with  the  lime  or  the  black 
earth.  I  muft  here  add,  that  wood  painted  in  this  manner 
may  be  polifhed,  and  made  to  acquire  a  certain  degree  of 
1  uft re.  In  this  cafe  I  have  obferved  that  frefli  fpermaceti 
may  be  fubftituted  with  advantage  for  the  tallow  or  oil  in/ 
which  the  rags  employed  for  rubbing  wood  before  it  is  po- 
lifhed  are  commonly  dipped.  This  kind  of  paint  may  be 
applied  alfo  with  the  fame  fucccfs  to  earthen  ware*  lead,  iron, 
cut  Hone,  See. 

The  circum ftances  which  induced  me  to  employ  this  new 
kind  of  painting,  obliged  me  to  make  an  extenfive  ufe  of  it, 
without  allowing  me  time  to  carry  my  operations  any  further. 
More  than  300  arrobes  *  of  ferum  were  confumed  in  the 
courfe  of  a  few  days.  In  this  manner  we  were  able  to  paint 
not  only  the  paflage  and  bridge  of  the  king’s  palace,  but  alfo 
the  windows  and  doors  of  the  fame  edifice,  thofe  of  the 
magnificent  building  of  the  Exchange,  the  Place  de  Taureau , 
and  many  private  houfes.  The  happy  effects  it  produced, 
when  expofed  to  the  eyes  of  the  public,  are  a  fufiicient  proof 
that  practice  here  perfe&ly  correfponds  with  theory. 

It  is  hardly  neceftary  to  obferve,  that  the  furfaces  to  be 
painted  muft  be  fmooth;  that  the  wood  muft  be  covered 
with  a  ftratum  of  plafter ;  and  that  this  painting  muft  not  be 
applied  over  painting  with  oil  or  w  ith  turpentine,  becaufe  the 
heat  would  make  it  crack. 

I  propofe  to  continue  the  fmall  number  of  trials  I  have  al¬ 
ready  made,  to  render  the  ufe  of  my  difeovery  more  general. 
The  following  is  the  refult  of  thofe  which  I  have  hitherto 
been  able  to  attempt. 

In  confequence  of  the  vifeidity,  adhefion,  and  fpeedy  de¬ 
fecation  of  this  compofition,  it  may  be  employed  in  the  fame 
manner  as  bitumen,  to  cement  with  great  folidity  broken  ar¬ 
ticles  of  every  kind.  In  this  cafe  it  oppofes  a  ftrong  reft  fi¬ 
ance  to  the  a6tion  of  fire,  water,  many  of  the  gafes,  and  to 
vapour. 

As  ferum  contains  a  large  quantity  of  albuminous  matter, 
having  myfelf  feparated  from  it  nearly  half  its  weight,  it 
may  be  employed  with  advantage  for  clarifying  fugar,  wine, 
and  other  fubftances,  in  a  more  ceconomical  manner  than  by 
the  white  of  an  egg. 

This  new  compofition  may  be  employed  alfo  for  covering 
the  furface  of  damp  walls  intended  to  be  painted  in  oil  co¬ 
lours  $  taking  care,  however,  to  cover  it  with  a  coaling  of 

'*  An  arrobe  weighs  25  or  26  pounds. 

plafter 
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plafter  and  glue,  to  prevent  its  re -action  on  the  colouring  parts 
of  the  painting. 

The  hardnefs  of  this  fubftance,  and  its  fufeeptibility  of  re¬ 
ceiving  a  polifli,  induce  me  to  believe  that  it  might  be  em¬ 
ployed  on  ftucco,  and  for  imitating  it  on  walls  and  ceilings. 

It  may  be  ufed  alfo  for  uniting  water-conduits,  and  for  ce¬ 
menting  ftones  of  all  di mentions,  and  efpecially  thofe  which 
are  put  into  wood  caiflbns  for  building  under  water. 

It  appears  from  different  works,  thal  the  antients  had  con- 
ceived  the  idea  of  employing  blood  in  the  compofition  of  their 
cements  and  mortar ;  but  the  ufe  of  it  in  painting  was  before 
unknown.  Befides,  there  was  too  great  a  diflance  between 
this  ufe  of  blood  and  that  of  ferum  freed  from  the  fibrous  part 
and  the  colouring  matter,  to  admit  of  any  doubt  that  the  prin- 
ciple  of  my  difeovery  is  entirely  my  own. 

It  follows  from  what  has  been  here  faid,  that  this  new 
kind  of  painting  may  he  added  to  thofe  already  known,  and 
that  it  may  be  called  painting  in  ferum  ;  that  it  is  as  eafily 
applied  as  prepared  ;  that  the  elements  of  it  are  common,  and 
of  little  value;  and  that  it  unites  in  it  all  the  advantages  of 
painting  in  oil  and  in  diflemper,  without  having  any  of  their 
inconveniences. 


XLIir.  On  the  Kind  of  Air-Furnaces  employed  in  Jrqn  Foun¬ 
dries  for  cajling  large  Pieces  of  Ordnance ,  Shafts  for  Mills  s 
Cylinders ,  and  other  heavy  Articles.  By  Mr*  David 
Mu  suet,  of  the  Calder  Iron  Works*. 

rF 

I  HE  furnaces  about  tq  be  deferibed  are  employed  for 
melting  pig-iron  with  the  flange  of  pit-coal,  Furnaces  of 
this  kind  are  conflrwffed  of  various  fizes  according  to  cir 
cumflances.  The  fmall  fizes  will  run  down  from  fieven  to 
ten  hundred  weight,  and  are  ufed  in  fmall  foundries  for  what 
the  trade  call  jobbing . 

Fig.  1.  (Plate  IV.)  a  ground  plan  of  two  large  air-furnaces, 
and  chimney  for  melting  pig-  or  call-iron  with  the  flame  of 
pit-coal. 

The  letters  ABCD  point  out  the  exterior  dimenflons  of 
the  ftalk  or  chimney,  which  is  fir  ft  erebted,  leaving  two  open-, 
ings  or  arches  into  which  the  fore-part  of  the  furnaces  are 
afterwards  built.  The  breadth  of  the  chimney  at  the  parti¬ 
cular  place  which  the  plan  exhibits  is  16  feet  from  A  to  B, 
and  from  A  to  D  or  from  B  to  C  6  feet  6  inches.  The  plan 
is  drawn  at  that  elevation  where  the  flame  enters  the  chimney 

*  Communicated  by  the  Author. 
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by  the  flue  or  throat,  narrowed  on  purpofe  to  throw  back  part 
of  the  flame,  and  keep  the  furnace  equally  hot  throughout,  as. 
may  be  more  particularly  viewed  in  the  vertical  fedtion,  fig.  2. 

EE,  the  furnace  bars  on  which  the  coals  reft,  and  where 
the  combuftion  is  maintained. 

F  F,  openings  called  teafmg-holes,  by  which  the  coals  are 
introduced  to  repair  the  fire. 

GG,  fire-brick  buildings  called  bridges.  Thefe  are  meant 
to  concentrate  the  flame,  that  it  may  add:  as  violently  on  the 
metal  as  poflible.  Upon  the  height  of  the  bridge  much  de¬ 
pends  in  fufing  the  metal  fpeedilv,  and  with  little  lofs.  The 
height  of  this  may  be  feen  in  the  vertical  fedlion,  fig.  2.  G. 

HH,  the  charging  doors,  by  which  the  metal  is  introduced 
in  the  fhape  and  ltate  of  pig-iron,  lumps,  fcraps,  & c.  &c. 
The  iron  generally  occupies  the  furnace  acrofs  to  I,  called  the 
back  wall,  and  is  never  meant  to  approach  the  bridge  nearer 
than  the  dotted  line,  left  the  metal  in  melting  fhould  run 
back  into  the  grates,  in  place  of  defcending  into  the  general 
refervoir  or  cavity  below.  The  comers  or  notches,  h ,  by  h , 
receive  a  ftout  caft-iron  frame  lined  with  fire-bricks.  This 
is  hung  by  means  of  a  chain  and  pulley,  and  can  be  railed 
and  deprefled  at  pleafnre.  This  frame  is,  properly  {peaking, 
the  charging  door,  and  is  always  carefully  made  air-tight  by 
means  of  moiftened  fand. 

KK,  the  flues  or  openings  by  which  the  flame  enters  the 
chimney.  Thefe  are  15  inches  by  10.  O11  maintaining 

thefe  openings  of  a  proportionate  fize  to  the  other  parts  de¬ 
pend  in  a  great  meafure  the  powers  and  eeconomy  of  the 
furnace. 

LL,  lading  doors,  by  which  ladles  are  introduced,  in  the 
cafe  of  fma.ll  furnaces,  to  lift  out  the  metal  and  diftribute  it 
to  the  various  moulds. 

MM  MM,  binding  bolts  to  limit  within  proper  bounds 
the  expanfion  which  takes  place  in  the  building  when  the 
furnace  is  highly  heated. 

Fig.  2.  vertical  ledtion  of  one  of  the  furnaces,  and  its  ap¬ 
propriate  {talk  or  chimney. 

E,  the  grates. 

F,  the  teafing-hole. 

G,  the  bridge. 

If,  the  charging  door. 

K,  the  flue  or  opening  into  the  chimney. 

L,  the  lading  door. 

M  M,  the  binder  or  binding  bolt. 

N;  the  interior  of  the  ftalk  or  chimney,  30  inches  fqu&re. 

00,  the  fire  brick- work,  9  inches  thick. 

PP,  fpace 
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PP,  fpace  of  2  inches  for  fluffing  with  fand. 

QQ,  common  brick  building. 

HR,  C4  ft- iron  lintels,  over  which  are  thrown  double  9-inch 
arches,  fo  tha 
down  to  make 
the  chimney. 

S.  The  dotted  lines  here  are  meant  to  reprefent  what  is 
called  the  tapping-hole.  When  a  large  piece  of  goods  is  to 
be  caff,  lifting  the  metal  with  ladles  would  be  impracticable. 
A  (harp-pointed  bar  is  driven  up  this  opening.  The  iron 
then  flows  freelv  out  into  a  large  bafon  of  land  made  for  its 
reception.  It  is  then  conducted,  by  collateral  channels,  into 
the  mould. 

The  fpace  under  the  curved  dotted  line  from  G  to  L,  by  S, 
is  filled  with  a  mixture  of  fand  and  allies.  When  the  fur¬ 
nace  is  prepared  to  melt,  the  whole  of  the  bottom  receives  a 
ffratum  of  fliarp  clean  fand  about  two  inches  thick.  This  is 
broken  up  at  night,  and  frefli  fand  is  fubfiituted  for  it  before 
the  fire  is  kindled  in  the  morning. 

Fig.  3,  is  a  horizontal  feCtion  of  the  chimney  or  ffalk,  taken 
where  the  flues  afftune  a  perpendicular  direction.  The  letters 
in  this  figure  correfpond  to  thofe  in  the  vertical  feClion,  fig.  2. 
The  height  of  the  chimney  ought  not  to  be  jefs  than  45  feet: 
if  50  feet,  the  efifeCt  will  be  fooner  and  of  courfe  better  pro¬ 
duced. 

Remarks  upon  tie  Melting  of  Iron  in  thefe  Furnaces , 

The  effect  wiflied  to  be  produced  in  air* furnaces  is  the 
fufion  of  a  certain  portion  of  pig-  or  call-iron  for  the  purpofe 
of  being  poured  or  run  into  moulds  to  form  articles  of  almoff 
every  defcription. 

The  preparation  previous  to  melting  is  as  follows  : — After 
the  bottom  of  the  furnace  is  laid,  and  fmoothed  with  frelh 
fand,  and  all  the  openings  made  air-tight,  the  furnace-man 
introduces  a  kindling  at  the  teafing-hole,  accompanied  with 
new  pit-coal.  In  a  few  minutes  a  confiderable  volume  of 
dark  flame  mixed  with  fmoke  is  produced.  The  fire  quickly 
gathers  llrength  ;  more  coal  is  introduced;  and  the  furnace 
now  becomes  filled  with  a  yellow-coloured  flame.  By  con¬ 
tinuing  this  operation  for  an  hour,  or  an  hour  and  a  quarter, 
the  furnace  and  flame  will  have  become  completely  white; 
the  latter  Heady,  and  at  times  apparently  without  motion. 
The  furnace- man  now  judges  the  bottom  to  have  been  fuffi- 
ciently  hardened  for  receiving  the  pig-iron  without  any  rilk 
of  finking.  The  charging-door  is  now  opened,  and  the  pig- 
metal  thrown  carefully  and  regularly  upon  that  part  of  the 
.,  p  '  R  4  bottom 


at  any  time  the  inferior  building  can  be  taken 
repairs,  without  (baking  or  in  the  leafl  injuring 
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bottom  formerly  defcribed  as  being  appropriated  for  its  recep¬ 
tion..  The  door  is  again  clofed  and  made  air-tight,  and  the 
operation  of  firing  continued  with  unremitting  care  and  at¬ 
tention. 

The  time  of  melting  depends  entirely  upon  the  quantity  of 
metal  introduced.  The  furnaces  defcribed  above  are  capable 
of  melting  from  50  to  60  hundred  weight  of  metal  each,  and 
\Vhen  there  is  a  moderate  circulation  of  air  they  will  perform 
this  work  in  or  3  hours.  In  half  an  hour  after  the  metal 
is  introduced  it  alfumes  a  blackifh  red  colour.  It  then 
begins  to  brighten  with  every  additional  fire,  and  in  about 
one  hour  appears  white,  and  begins  to  lofe  fhape,  and  refera¬ 
ble  a  wreath  of  fnow. 

An  eye  accuftomed  to  fuch  heats  will  now  difcern  the 
metal  beginning  to  drop,  and  run  down  the  inclined  plane 
in  very  beautiful  ftreamlets  refembling  quickfilver.  Eight  or 
ten  of  thefe  are  vifible  at  a  time,  and  after  proceeding  half 
way  down  begin  to  form  junctions  with  each  other,  and  flow 
connected  into  the  general  cavity  or  refervoir.  By-and-by 
this  becomes  filled,  and  literally  forms  a  beautiful  molten 
mirror,  in  which  fometimes  part  of  the  interior  furnace  is 
reflected. 

The  furnace-man,  by  fearehing  at  the  bridge  with  his  fire- 
iron  or  teafer,  judges  when  the  metal  is  nearly  all  gone.  Of 
this  he  is  certain  by  looking  up  from  the  peep-hole  of  the 
lading-door.  If  the  ftreamlets  of  the  running  metal  have 
ceafed,  then  the  whole  is  melted,  and  ready  for  running  out. 

In  the  operation  of  melting,  the  three  following  circum- 
iftances  ought  to  be  particularly  attended  to  :  the  thinnefs 
or  hotnefs  of  the  metal;  the  wafte  or  lofs  fuftained  in  melt¬ 
ing;  and  the  quantity  of  coals  employed. 

The  firft  is  of  the  uttnoft  importance,  as  many  articles  in 
the  foundry  bufinefs  require  the  metal  in  a  ft  ate  of  the  greateft 
divifion ;  otherwife  they  will  be  found  imperfect  when  taken 
from  the  fand,  and  unfit  for  fale.  The  furnace-man,  there¬ 
fore,  is  always  on  the  watch  to  replace  the  fire  as  it  decays, 
and  keep  a  large  and  (harp  volume  of  flame  conftantly  pafiing 
over  the  metal. 

The  wafte  or  lofs  of  real  metal  is  alfo  an  obje£l  of  great 
importance.  This  always  bears  a  relation  to  the  quality  of 
the  iron,  the  ftrength  and  cleannefs  of  the  coals,  and  the 
judgment  and  attention  of  the  melter.  Strong  iron  is  found 
always  more  difficult  to  fufe ;  this  neceflarily  expofes  it  for  a 
long  period  in  contact  with  the  flame.  The  reverfe  happens 
with  metal  that  is  more  fragile,  and  eafier  broken  in  the  pig. 
The  length  of  the  expofure  in  fufing  depends  on  this ;  and 
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other  circumftatifces  being  alike,  the  lofs  or  wafte  of  metal 
will  alfo  be  in  the  fame  ratio. 

There  are,  however,  other  fa£ts  not  unworthy  of  notice. 
No.  I.  pig-iron,  or  richly  carbonated  metal,  when  run  front 
an  air-furnace,  will  be  round  in  point  of  quality  little  better 
than  No.  II.  or  carbonated  iron.  This  is  owing  to  a  quan¬ 
tity  of  its  carbon  being  deftroyed  during  the  fufion.  The  lofs 
in  melting  No.  I.  iron,  therefore,  chiefly  confilts  of  carbon; 
and  the  deficiency  of  metal  ought  never,  with  a  clean  bot¬ 
tom,  to  exceed  i  cwt.  in  20. 

Carbonated  or  No.  II.  iron  alfo  becomes  deprived  of  a 
confiderable  portion  of  its  carbonaceous  mixture  in  fufion ; 
and  when  run  from  the  air-furnace  is  feldom  better  than 
No.  III.  metal.  The  lofs  fuftained  in  melting  may  be  ave¬ 
raged  at  7  ~  per  cent. 

No.  III.  pig-iron  is,  after  melting  in  an  air-furnace,  found4 
whitifh  or  mottled.  It  is  feldom  fufceptible  of  the  fame  nice 
degree  of  divifion  as  the  fuperior  qualities,  and  lofes  in  fufion 
a  much  larger  proportion  of  metal,  feldom  under  10  per  cent, 
and  frequently  12*  or  15. 

The  quantity  of  coals  requilite  to  melt  a  given  quantity  of 
iron  is  various,  as  much  depends  upon  the  quality  and  fufi- 
biiitv  of  the  metal.  If  the  furnace  goes  one  heat  a  day  with 
No.  I.  or  II.  iron,  the  quantity  of  coals  will  be  from  20  to 
25  cwt.  for  a  ton  of  iron.  If  two  or  three  heats  a  day,  or  as 
many  tons  of  iron  are  melted  at  one  kindling,  the  proportion 
of  coals  will  be  nearly  weight  for  weight  of  the  iron  melted 
when  the  coals  are  mixed  with  a  fair  proportion  of  fmall  r 
with  flrong  large  fplint  coals,  one  ton  of  good  pig-iron  may 
be  completely  reduced  with  from  12  to  15  cwt.  including  the 
previous  heating  of  the  furnace. 


XLIV.  Obfervations  on  the  Freezing  of  IVater  and  the  Na¬ 
ture  of  Snozv  :  in  a  Letter  from  Prof  for  Dries  sen  to 
Dr.  Van  Marum*. 

As  the  prefent  feafon  has  afforded  us  an  opportunity  to 
make  experiments  on  the  freezing  of  water  and  the  nature  of 
fnovv,  I  flatter  myfelf  that  it  will  give  you  feme  fatisf  action 
to  be  made  acquainted  with  the  refults  I  have  obtained  ii\ 
regard  to  this  important  fubje£t ;  and  I  give  you  full  liberty 
to  publifli  them,  if  you  think  they  are  likely  to  be  of  any 
utility. 

*  From  Algemecnc  Konjl  en  Letter- Eo.te,  No.  14,  )t  f  03.  > 
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At  prefent,  however,  ]  fha!l  give  you  only  a  ftiori  account, 
of  my  experiments,  becaufe  I  hope,  in  the  eourfe  of  a  few 
vears,  to  colledt  materials  for  a  more  elaborate  work  on  the 
freezing  of  water,  and  the  ftate  of  the  atmofphere  in  winter; 
having  been  induced  to  turn  my  attention  to  the  latter  object 
by  the  obfervations  I  had  made,  and  which  I  mentioned  to 
you  three  years  ago,  on  the  force  with  which  a  confiderable 
quantity  of  vapour,  especially  during  the  time  of  ftrong  froft, 
is  difengaged  in  an  aeriform  ftate  from  freezing  water,  and 
rifes,  as  it  were,  with  violence  into  the  atmofphere;  and  on 
the  increafe  of  volume  which  the  air  thereby  acquires  even 
in  clofe  veflels,  and  which  it  retains  during  the  ftrongefi:  cold. 

When  1  traverfe  the  fnow-clad  fields  during  the  coldeft 
days  of  winter;  when  I  confider  the  drv  ftate  of  the  air,  and 
of  every  thing  around  me,  arifing,  no  doubt,  from  a  ftrong 
and  continued  tendency  of  the  aqueous  particles,  of  which  I 
neither  fee  nor  feel  any  thing,  to  rife  into  the  higher  regions 
of  the  atmofphere;  and  when  in  confequence  of  the  ferenity 
of  the  heavens  I  can  diftinguifh  very  fmall  objects  at  a  great 
diftance,  I  cannot  help  admiring  the  power  of  nature,  as  yet 
fo  little  known,  by  which  air  fo  cold  and  fo  much  condenfed 
can  be  fo  intimately  connected  with  water.  This  water,  in 
my  opinion,  can  be  confidered  only  as  in  an  aeriform  date, 
as  fuch  combined  with  the  atmofphere  by  a  very  ftrong  affi¬ 
nity,  and  forming  with  it  one  and  the  fame  body  :  I  mud 
obferve  alio,  that  this  affinity  feems  to  increafe  in  the  ratio 
of  the  cold. 

The  atmofphere  being  an  elaftic  fluid  in  which  caloric  is 
combined  by  the  ftrongefi:  affinity  with  its  bales,  it  by  thefe 
means  appears  to  be  more  capable  of  preferving  by  the  power 
of  this  union,  in  the  ftate  of  atmofpheric  vapour,  the  aeriform 
water  which  has  fo  weak  an  affinity  for  its  fpecific  caloric. 
1  he  air  thus  eondenfed,  and  containing  more  aerial  particles 
in  the  fame  ipace  than  in  fummer,  attracts,  on  this  account, 
the  water  with  much  greater  force.  The  water  becoming 
aeriform  during  the  procefs  of  freezing,  and  in  that  ftate  en¬ 
tering  into  combination  with  the  air,  has  no  need  of  external 
beat  to  maintain  it  in  that  ftate  of  union.  The  a-riform  ftate 
of  water,  which  in  fummer  is  maintained  by  the  heat  of  the 
furrounding  bodies,  is  in  this  feafon  preferred  by  a  ftate  of 
greater  affinity. 

Is  the  water  then,  during  this  cold,  ferene,  wintery  atmo¬ 
fphere,  in  a  more  perfect  ftate  of  union  with  the  air  ?  I  an- 
fwer  in  the  affirmative;  and  therefore  I  can  readjl-y  conceive 
why  the  mercury  ftands  at  fuch  heights  in  the  barometer 
during  that  feafon.  This  air  alio  may  be  confidered  as  a  re¬ 
ceptacle 
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ceptacle  for  a  verv  large  quantity  of  combined  caloric,  which 
by  the  decomposition-  of  the  atmofphere  returns  again,  in  a-, 
great  meafure,  with  the  water,  as  fenfible  heat  to  the  furface 
of  the  earth  :  in  the  phaenomena  of  combuftion,  refpiration, 
and  other  great  operations  in  the  oeconomy  of  nature,  I  can 
lee  not  only  a  decompofition  of  vital  air,  but  that  alfo  of  aeri¬ 
form  water,  which  is  f>  intimately  connected  with  air.  But 
as  I  dare  not  venture  to  proceed  further  in  this  path,  for 
which  I  yet  feel  myfelf  too  weak,  I  (hall  return  to  the  prin¬ 
cipal  object  of  this  paper. 

I  have  repeated  the  experiments  which  I  before  communi¬ 
cated  to  you,  as  already  obferved,  and  with  the  fame  refult: 

I  entertained  no  doubt  that  the  dilatation  of  freezing  water, 
previoLifiy  deprived  of  air,  is  to  be  aferibed,  befides  to  cryf- 
tallization,  in  particular  to  the  aeriform  water,  which  during 
the  freezing  being  carried  off  with  the  liberated  caloric,  de¬ 
ranges  in  its  pafiage  and  feparat.es  the  cryftals  from  each 
other.  I  had  entirely  given  up  the  idea  of  the  exiftence  of 
air  in  chemical  union  with  water,  or  with  its  bafes,  which 
could  not  be  feparated  by  boiling,  and  which  by  freezing 
might  again  be  liberated  in  an  elaftic  date,  till  the  treatife 
of  my  friend  Dr.  Uilkens,  wnitten  in  March  1800,  came  into 
my  lntnds. 

The  well-known  merit  of  this  philofopher,  the  modefty 
with  which  he  communicates  his  ideas  to  the  public,  made 
me  confider  it  as  my  duty  to  examine  his  objections  with  all 
due  refpecl;  but  at  the  fame  time  to  prove  to  my  pupils,  if 
poffible,  the  truth  of  my  experiments. 

According  to  my  experiments,  water  can  be  perfectly  freed 
from  air.  In  fuch  water  no  air-bubbles  arife  during  the  pro- 
cefs  of  freezing,  provided  the  air  has  no  accefs  to  it.  Its 
communication  with  the  air  would  inftantly  make  them  ap¬ 
pear. 

For  the  fake  of  thofe  who  may  be  defirous  to  repeat  my 
experiments,  I  (hall  deferibe  an  infallible  method  by  which 
the  fmalleft  traces  of  air  in  water  may  be  detected.  None  of 
the  means  commonly  ufed  for  the  purpafe  are  fufficient  when 
accuracy  is  required,  as  is  the  cafe  in  the  prefent  inftance.  ’ 

1  pour  the  water  deftined  for  examination  into  an  earthen 
Veffel,  communicate  &  blue  tint  to  it  by  a  fufficient  quantity 
ot  folution  of  litmus,  which  I  preferve  ready,  of  a  certain 
ftrength,  for  fuch  purposes  :  I  then  till  with  it  a  flafk  in  fuch 
a  manner,  that  the  aperture  of  the  balk,  is  kept  under  water 
during  the  time  of  filling  taking  care  to  (hake  the  -flails;,  thajt 
the  fmalleft  air-bubble  may'  not  remain  in  it.  I  then  invert 
the  flalk  in  the  water,  and  introduce  into  it,  in  the  common 

manner, 
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manner,  pure  nitrous  gas  until  j  - 1 6th  or  r-2Cth  of  it  is 
filled.  I  then  place  the  flatk  in  a  difh,  and  intercept  its  com¬ 
munication  with  the  atmofphere  by  means  of  mercury.  Now, 
if  there  be  any  air  in  the  water,  its  oxygen  gas  muft  unite 
with  the  nitrous  gas,  producing  more  or  lefs  acid  according 
to  the  quantity  of  the  oxygen  gas.  The  folution  of  litmus, 
therefore,  mud  acquire  a  red  colour,  and  that,  cateris  paribusy 
more  or  lefs,  and  in  a  fhorter  or  longer  time,  according  to 
the  quantity  of  oxygen  prefent  in  the  water.  When  you  in¬ 
tend  to  examine  different  kinds  of  water  at  the  fame  time, 
after  it  has  hood  two  days  introduce  into  it  carefully,  in  fmall 
quantities,  by  means  of  a  fyringe,  an  alkaline  folution  ;  and 
from  the  quantity  of  the  folution  neceffary  to  reftore  the  blue 
colour  to  the  folution  of  litmus,  which  has  been  turned  red, 
you  can  eftimate  very  accurately  the  relative  quantity  of  oxy¬ 
gen  gas,  and  consequently  that  of  the  common  air  mixed 
with  the  water. 

A  proof  of  this  kind  was  neceffary  in  order  to  determine 
with,  certainty  whether  water  could  be  entirely  freed  from 
oxygen  gas,  and  consequently  from  common  air;  for  azotic 
gas  is  never  prefent  in  water  alone. 

Diftilled  water,  however  carefully  prepared,  and  immedi¬ 
ately  received  as  it  comes  off  in  flafks  clofely  bopped,  cannot 
bear  the  proof  by  nitrous  £as.  Water  freed  from  air  by 
means  of  the  air-pump  again  imbibes  it  as  foon  as  the  air 
has  free  accefs  to  it :  even  if  the  water  be  boiled  in  the  flafk, 
when  expofed  for  a  few  moments  to  the  ’atmofphere  it  be¬ 
comes,  in  fame  meafure,  reddifh  by  this  proof. 

After  a  great  many  fruitlefs  attempts,  I  was  never  able  to 
free  water  entirely  from  air  but  by  the  following  procefs  : 

I  hqil  pure  water  for  at  lead  two  hours  in  a  large  bafon  ; 
colour  it  with  litmus ;  warm  a  large  doppered  flafk  in  it,  and, 
holding  it  by  means  of  a  pair  of  forceps,  fill  it  entirely  with 
the  boiling  water.  I  Jet  the  flaik  remain  for  at  lead  half  an 
hour  with  its  aperture  fome  inches  below  the  furface  of  the 
boiling  water,  frequently  bribing  its  tides  with  the  forceps  to 
expel  any  air  which  may  (till  remain  in  it.  I  then  invert  the 
flafk,  place  it  in  an  earthen  veffel,  and  immediately  introduce 
nitrous  gas  :  I  then  intercept  all  communication  with  the 
external  air  by  mercury,  of  which  there  mud  be  a  fufficient 
quantity,  on  account  of  the  diminution  of  the  volume  of  the 
water,  and  particularly  of  the  nitrous  gas,  bv  cooling;  in 
confequence  of  which  the  mercury  rites  into  the  flaik  to  a 
certain  height.  In  this  manner, T  had  the  fatisfaction  to  fee 
that  the  liquor  retains  its  blue  colour  for  weeks ;  a  certain 
pruof  that  water  can  be  entirely  freed  from  air. 
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I  was  now  enabled  to  proceed  a  ftep  further,  and  to  deter¬ 
mine  whether  after  this  procefs  any  of  the  ha/es  of  air,  and, 

In  particular,  free  oxygen,  remained  in  the  water,  which 
during  freezing  might  be  extricated  in  the  date  of  ekftic  air* 

On  one  of  the  eolded  evenings  of  the  month  of  December 
t8oi,  f  filled  fomeflafks,  in  the  manner  already  mentioned, 
with  blue-coloured  water  freed  from  its  air  and  with  nitrous 
gas,  and  others  with  water  without  any  addition  ;  all  of  which 
I  placed  in  the  window.  Next  morning  no  change  ,  was  to 
be  obferved,  though  the  froft  had  been  very  ftrong :  the  water 
in  all  the  flaiks  Was  in  a  ftate  of  perfect  fluidity.  This  phe¬ 
nomenon,  1  acknowledge,  is  very  common :  but  I  mention 
it  becaufe  fome  eonfider  the  impeded  difengagement  of  air 
as  the  caufe  of  it ;  an  idea  which  I  was  not  ignorant  of,  and. 
which  agrees  with  the  refult  of  this  experiment. 

This  eircumftance  rendered  the  experiment  more  agreea¬ 
ble;  and  being  certain  that  every  thing  would  freeze  on  the 
leaft  agitation,  I  was  enabled  to  obferve  better  the  fm a l left 
change  which  would  take  place  during  the  procefs  of  freezing. 

What  I  expected  took  place;  none  of  thofe  prefent  during 
the  freezing  could  obferve  the  leall  change  of  colour.  We 
every  where  faw  bubbles  appear,  and  difperfe  themfelves 
widely  through  the  lump  of  ice;  but  they  were  merely  ni¬ 
trous  gas.  At  the  end  of  two  days  we  did  not  perceive  the 
leaft  trace  of  rednefs  in  the  ice,  till  the  flafk  at  length  burft- 
ing,  and  the  air  thus  having  free  accefs,  the  whole  mafs  in- 
ftantlv  became  red.  The  flafks  which  contained  no  nitrous 
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gas,  or  tin&ure  of  litmus,  exhibited  during  the  freezing  of  the 
water  no  air-bubbles ;  but  when  the  dafks  burft  in  confe- 
quence  of  the  froft  increafing,  the  mafs  of  ice  was  immedi¬ 
ately  interfperfed  here  and  there  with  air-bubbles. 

But  though  thefe  experiments  fully  proved  my  idea  in  re¬ 
gard  to  the  origin  of  air-bubbles  in  ice,  1  was  very  dedrous 
to  obferve  the  phenomena  of  freezing  in  vacuo . 

My  former  pupil  and  worthy  friend  Van  In  En  Kniphuifen, 
lord  of  Nienoord,  who  has  added  fo  much  lu.dre  to  his  noble 
birth  by  an  adiduous  cultivation  of  the  feienees,  was  fo  kind 
as  to  aflift  me  in  thefe  experiments,  and  to  allow  me  the  ufe 
of  his  valuable  apparatus. 

The  experiment  of  Lichtenberg  falls  to  the  ground.  We 
have  feen  curious  phenomena.  I  fhall  give  you  an  account 
of  them,  which  I  find  in  my  memorandums,  dated  Janu-  , 
ary  16,  1802.  This  will  be  more  than  fufficient  to  induce 
alhjthe  amateurs  of  the  ftudy  of  nature  to  repeat  my  experi¬ 
ments. 

Wa  had  already  obferved  feveral  times,  with  great  fatisfae- 
fxfl’:..  tion. 
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tion,  thefpongy  appearance  which  water  acquires  by  freezing 
in  vacuo ,  in  confequence  of  its  greater  expanfion,  which  every 
time  that  the  glafs  burft  was  unaccompanied  with  the  appear¬ 
ance  of  air-bubbles,  but  immediately  on  the  introduction  of 
air  they  fpread  themfelves  through  the  whole  mafs.  Hence 
there  was  no  doubt  that  this  increafed  dilatation  was  entirely 
the  confequence  of  the  aeriform  water, the  ex  panlion  of  which 
was  not  impeded  bv  the  pre'flu  re  of  the  atmofphere.  We  re¬ 
peated  this  experiment  for  the  la  ft  time  on  the  fame  day, 
when  the  fro  It  was  perceptibly  lefs  intenfe.  A  beer-glafs 
capable  of  containing  eight  ounces  was  two-thirds  tilled  with 
di  (tilled  water  as  much  freed  from  air  as  poffible :  it  was  im¬ 
mediately  placed  under  the  receiver  of  an  air-pump,  and  the 
air  was  ex  handed  as  fpeedily  a  fpoflible.  At  the  end  of l’ome 
hours  we  faw-a  phenomenon  which  appeared  fo  ft  range  and 
fingular,  that  I  was  at  hr  ft  incapable  bf  laying  what  it  might 
be.  The  freezing  water  had  railed  itfelf  up  in  a  ftraight 
column  nearly  three  inches  above  the  glafs,  being  in  thick- 
nefs  in  the  middle  above  a  line,  and  at  the  bottom  two  lines. 
The  water  was  equally  frozen  at  the  furface  and  throughout 
the  whole  mafs  ':  the  cellular  or  fpongy  appearance  exilted 
onlv  under  the  column,  and  extended  to  the  middle  of  the 
bale.  No  air-bubbles  were  any  where  to  be  feen.  It  is  pro¬ 
bable  that  the  ftowuefs  of  the  freezing  may  have  contributed 
to  produce  this  lingular  phenomenon. 

We  conjeClured,  and  with  great  probability,  that  this  co¬ 
lumn  was  hollow,  and  had  ferved  for  difcharging  the  aeriform 
water.  As  loon  as  the  air  Was  admitted  under  the  receiver 
wefaw  a  movement  in  the  pipe  like  that  of  air  which  pene¬ 
trates  into  a  wet  glafs  tube,  and  in  the  mean  time  a  great 
many  air-bubbles  appeared  in  the  cavities  at  the  bottom  of 
the  column.  By  introducing  a  ftilY  brittle  into  the  aperture, 
and  employing  a  magnifying  glafs,  we  could  eafily  trace  the 
hollow  part  of  the  tube  to  the  cavity  where  the  air-bubbles 
were. 

The  air,  therefore,  on  this  ©ccafton  had  no  {hare  in  the 
expanlion  of  the  ice  ;  and  as  our  water  before  freezing  never 
contains  fo  much  air,  it  appears  that  during  the  freezing  it 
could  contribute  little  or  nothing  towards  the  expanfion. 

Expanlion  is,  a  phenomenon  common  during  all  cryM- 
lization,  and  is  a  confequence  of  the  peculiar  regular  form 
which  the  molecule  of  bodies  adhering  mutually  to~each  other 
aflame,  and  by  which  means  larger  vacuities  are  formed. 
Expanfion  is  increafed,  and  particularly  during  the  cryftal- 
lization  of  water,  by  the  aeriform  ftate  to  which  a  yart  of  it 
is  brought  bv  the  difengag;ed  caloric. 
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While  a  part  of  this  caloric,  difengaged  during  the  procefs 
of  freezing,  keeps  the  water  beneath  the  emit  of  ice  in  a  ftate 
of  warmth  and  fluidity,  another  part,  in  confequence  of  the 
aeriform  expanfion  of  the  water,  forms  the  cavities  in  the  ice 
by  which  the  fo  neceffary  communication  between  the  ex¬ 
ternal  air  and  the  fluid  water  is  maintained,  in  order  to  fup- 
port  the  life  of  thofe  beings  which  refide  in  it. 

And  what  would  be  the  cafe  with  vegetation  if  ice  were 
a  body  impermeable  to  air?  While  the  warmth  of  the  earth 
is  maintained  as  far  as  poffible  under  its  hard  furface  by  the 
power  of  congelation,  the  air  continually  penetrates  through 
it  ;  by  which  means  the  principles  of  germination  are  pre¬ 
ferred  in  the  feeds,  and  prepared  for  development. 

My  experiments  have  alfo  ihowrt  that  ice  water,  produced 
by  a  flow  thaw  contains  more  air  than  water  which  has  not 
been  frozen  during  the  fame  time. 

But  fnow  water  in  particular  contains  much  more  air 
than  common  rain  water;  and  this  air  contains  more  oxygen 
than  the  air  obtained  from  rain  water. 

The  opinion  of  Haflenfratz,  which  may  be  feen  in  the 
fourth  part  of  the  Journal  Poly  technique  * ,  is  fully  confirmed, 
whatever  Dr.  Carradori  may  affert  to  the  contrary  f.  Snow 
Water  may,  with  great  propriety,  be  called  oxygenated  water. 
This  I  can  mcontrovertibly  prove,  not  only  in  the  ufual  man¬ 
ner  by  fulphate  of  iron,  but  in  particular  by  means  of  nitrous 
gas ;  and  have  fhown  it  more  than  twenty  times  in  my  lec¬ 
tures,  as  a  thing  of  importance  not  only  to  philofophy  but  alfo 
to  pharmacy.  What  I  aflert  may  be  eafily  proved  in  the  fol¬ 
lowing  manner : 

Fill  two  flalks,  one  with  fnow  and  the  other  with  ram 
water,  and  place  them,  inverted,  in  boiling  water :  the  air 
will  then  evidently  be  feen  to  colled!  itfelf  at  the  bottom  (now 
the  top).  Yefterday  my  amanuenfis,  H.  Uiikens,  exhibited 
to  us  this  important  phenomenon.  A  fiafk  filled  with  rain 
water,  which  at  that  time  confided  chiefly  of  melted  fnow, 
did  not  prefent  one- half  of  the  air-bubbles  exhibited  by  fnow 
water  collected  in  the  garden. 

Be’fides  this  larger  quantity  of  air,  and  particularly  oxvgeri 
gas,  fnow  water  contains  aifo  much  fewer  extradlive  particles 
than  rainwater;  and  from  thefe  two  cireum fiances  we  can 
explain  the  properties  by  which  this  water  dillinguifhes  itfelf 
from  rain  water,  as  a  medicine,  as  drink,  and  in  many  ceco- 
nomicalufes. 

It  is  needlefs  to  inquire,  why  this  water  is  fometimes  hurt- 

f  Ibid  -  vol.  iv-  p.  *17. 
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M  in  cafes  of  inflammation  of  the  eyes  ?  why  it  occafions* 
colic,  griping  pains,  and  other  affections,  when  drunk  cold  ?  ( 
But,  without  enlarging  further  on  this  fubjeCt,  I  fhall  here 
mention  a  remarkable  effect  of  the  wife  difpenfations  of  Na¬ 
ture.  As  fnow  water  contains  oxygen  united  with  little  ca¬ 
loric,  it  thereby  pofleflfes  a  ftronger  tendency  to  communicate 
its  oxygen  to  bodies  fulceptible  of  oxygenation.  No  fubftance 
in  nature  deprives  water  of  its  oxygen  with  more  avidity  than 
fertile  earth.  Snow  water  mixed  with  vegetable  mould,  and 
expofed  to  the  folar  light,  improves  the  mould  in  a  fhort 
time.  Almoft  as  foon  as  a  lively  fifli  placed  in  a  gfafs  of 
water  containing  oxygen  makes  the  fuperfluous  oxygen  dis¬ 
appear,  and  fills  the  water  with  carbonic  acid  gas  in  its  room, 
is  the  oxygen  taken  up  by  the  earth  afiifted  by  the  influence 
of  the  light.  Pure  earths  do  not  exhauft  fnow  water  of  its* 
oxygen ;  nor  do  they  attract  the  oxygen  of  the  atmofphere* 
as  aflerted  by  Von  Humboldt. 

I  have  long  been  convinced  of  the  contrary,  from  various 
experiments.  Tt  appears,  in  particular,  that  carbon  is  the 
principle  whofe  ftrong  affinity  for  oxygen  produces  fo  many 
important  phenomena,  and  which  nature  continually  em¬ 
ploys  in  the  compofition  and  decompofition  of  organic  bo¬ 
dies  :  it  is  carbon  alfo  which  in  this  cafe  deprives  water  of 
its  oxygen,  and  confequently  frees  it  from  what  renders  it 
prejudicial  to  health,  and  unfit  for  the  purpofes  of  life. 

That  which  is  prejudicial  to  us  is  improved  by  the  ground, 
and  at  the  fame  time  gives  power  and  activity  to  the  mould. 

When  the  fnow  covers  the  earth,  it  tends  to  keep  it  warm  : 
the  fnow,  as  a  body  which  cannot  conduct  caloric  in  a  very 
fmall  degree,  prevents,  by  its  interpofition,  the  cold  air  from 
taking  the  caloric  from  the  earth.  But  this  does  not  appear 
to  be  the  only  caufe  of  its  fertilizing  power.  The  fnow  melt¬ 
ing  and  penetrating  into  the  foftened  earth  communicates  to 
it  oxygen,  promotes  by  thefe  means  the  germination  of  feeds: 
the  young  plant  grows  with  more  vigour,  becaufe  the  carbon 
of  the  fertile  earth  combining  with  the  oxygen  is  converted 
into  carbonic  acid,  and  thereby  acquires  more  folubility ;  while 
the  water,  by  its  flimulating  property,  contributes  to  excite 
that  activity  which  had  been  rendered  dormant  in  the  roots 
by  the  cold. 

This  fertilizing  powrer  of  fnow,  which  was  before  aferibed 
to  nitrous  particles,  but  the  prefence  of  which  was  never 
proved,  feems  thus,  according  to  the  idea  of  Ingenhoufz,  Haf- 
ienfratz,  and  other  naturalilis,  to  be  explained  in  a  more  fa^ 
tisfa&ory  manner. 

I  (hall  now  conclude  this  fhort  eflay  by  exprefling  a  hope 
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that  I  have  here  given  philofophers  a  further  inducement  to 
admire  with  me  the  great  and  noble  operations  of  the  divine 
providence,  which  fo  evidently  appear  in  the  different  changes 
effected  in  air  and  water,  and  which  are  fo  neceffary  for  fup- 
porting  and  maintaining  the  creation. 

Groningen, 

February  26,  1S03. 


XLV.  Obfervations  on  the  Lotus  of  Egypt.  By  Alike 

Raffenau-Delile,  Member  of  the  Injtitute  of  Egypt*. 

Since  my  return  from  Egypt  I  prefented  to  the  Mufeum 
of  Natural  Hiftory  different  kinds  of  feeds  and  feveral  bulbs 
of  the  nympbaza  ceerulea ,  of  which  an  accurate  defcription  was 
given  in  Egypt  by  C.  Savigny,  my  colleague.  Thefe  bulbs 
began  to  germinate  towards  the  end  of  Meffidor,  when  kept 
immerfed  in  water.  I  collected  them  in  the  ifland  of  Ro-* 
fetta  in  the  month  of  Ventofe,  year  8;  and  though  I  had  kept 
them  two  years  without  planting  them,  they  had  not  become 
deficcated:  one  of  the  plants  of  the  nymphaea  has  already  pro¬ 
duced  feveral  flowers  fomewhat  fmaller,  lefs  odorous,  and  of 
a  paler  blue  colour,  than  thofe  in  Egypt, 

Though  I  made  a  tour  with  the  Commiflion  of  Arts  into 
Upffcer  Egypt  during  the  time  of  the  inundation,  which  is 
that  alfo  of  the  increafe  of  the  two  kinds  of  nymphaea  of  the 
Nile,  we  met  with  none  of  thefe  plants  in  that  country. 

The  waters  of  the  Nile  rife  to  a  confiderable  height  in  the 
Said,  and  much  lefs  in  Lower  Egypt.  The  nymphaea,  there¬ 
fore,  eaflly  reaches  the  furface  of  the  water,  during  the  in¬ 
undation,  in  the  lakes  and  the  canals  of  the  Delta,  where 
they  are  not  hurt  by  the  current  of  the  river.  It  is,  perhaps, 
for  a  contrary  reafon  that  the  nymphaea  does  not  grow  in  the 
Said. 

We  obferved  the  nymphaea  crerulea  painted  and  engraven 
on  the  Egyptian  monuments  much  oftener  than  the  two  kinds 
of  lotus  mentioned  by  the  oldeft  hiftorians.  This  nvmphaea 
has  a  great  refemblance  to  thefe  kinds  of  lotus,  and  Appears 
to  be  a  third  fpecies  of  it. 

Moft  authors  who  have  undertaken  to  make  known  the 
lotus  in  regard  to  its  antiquity  have  fallen  into  many  errors; 
but  Mahudel,  of  the  Academy  of  Infcriptions  and  Belles 

*  From  Annates  du  Mufeum  National  d  Ah  flair  e  Nature  lie ,  No.  5. 
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Lettres  *,  and  lately  profefibr  Sprcngel,  of  Halle  f,  have  given 
very  accurate  information  refpe&ing  thefe  plants. 

The  expedition  to  Egypt  afforded  me  an  opportunity  of 
making  the  following  observations  on  the  fame  fubje£t :  they 
are  naturally  connected  with  thofe  already  made  in  Egypt 
by  C.  Savigny  on  the  nymphaea  caerulea,  and  complete  the 
hiftory  of  that  plant. 

Herodotus  J  relates  that  the  Egyptians  fed  on  the  lotus 
which  grew  in  the  waters  of  the  Nile.  He  calls  this  lotus  a 
lily,  and  fays  that  the  feeds,  fimilar  to  thofe  of  the  poppy, 
were  employed  for  making  bread.  He  adds,  that  they  ate 
alfo  the  roots  of  the  lotus,  which  were  round,  of  the  fize  of 
an  apple,  and  of  a  fweet  and  agreeable  favour.  Herodotus 
then  fpeaks  of  another  kind  of  lily  refembling  a  rofe,  which 
grew  alfo  in  the  Nile,  the  fruit  of  which  had  the  form  of  a 
wafp’s  neft,  and  which  contained  feveral  feeds  good  to  eat, 
and  of  the  fize  of  an  olive. 

Theophraftus  §  gives  a  very  accurate  defeription  of  the  fame 
plants  : — u  The  lotus/'  fays  he,  C(  grows  in  the  fields  when 
they  are  inundated.  Its  flowers  are  white,  and  have  petals 
like  thofe  of  the  lily.  They  fpring  up  in  great  numbers  clofe 
to  each  other.  They  (hut  their  leaves  at  fun-fet,  and  conceal 
their  fruit.  Thefe  flowers  open  again  when  the  fun  reappears, 
and  rife  above  the  water ;  and  this  alternation  is  repeated  till 
the  fruit  is  completely  formed,  and  the  flowers  have  dropped 
off.  The  fruit  is  equal  to  that  of  a  large  poppy,  and  contains 
a  great  number  of  feeds  fimilar  to  grains  of  millet.  The 
Egyptians  depofit  the  fruit  in  heaps,  and  fuffer  the  rind  to 
putrefy ;  they  then  feparate  the  feeds  by  waffling  them  in  the 
Nile,  dry  them,  and  knead  them  into  bread.  Hie  root  of  the 
lotus  called  corf  on  is  round,  and  of  the  fize  of  a  quince.  Its 
rind  is  black,  and  like  that  of  the  cheftnut.  This  root  is 
white  in  the  infide,  and  is  eaten  either  raw  or  boiled.” 

The  lily  of  the  Nile,  like  the  rofes  mentioned  bv  Herodo¬ 
tus,  is  called  by  Athenteus  ||  Egyptian  bean,  and  the  rofe 
lotus.  Theophraftus  gives  it  the  name  of  bean. 

“  This  bean  grows  in  the  marfhes  and  ponds.  Tts  ftem  is 
four  cubits  in  length,  and  as  thick  as  the  finger.  It  refem- 
bles  a  reed  without  knots.  The  fruit  it  bears  is  fhaped  like  a 
wafp’s  neft,  and  contains  about  thirty  beans  a  little  prominent, 
each  depofited  in  a  different  cell.  The  flower  is  twice  as  large 
as  that  of  the  poppy,  and  entirely  a  rofe.  The  leaves  are  fup- 

s"  Hiftoire  de  I’Aaidcmie  des  Jnfcnptions,  vol.  ii.  p.  2S5. 
d*  An  iquitatum  botanicarum  Specimen  pritnum,  p.  47. 

%  In  Euterpe,  cap.  xcii. 

§  Thcophrafti  Hid.  Plant,  lib.  iv.  cap.  to. 

[j  Athenaft  Deipnofoph.  lib.  rii .  p.  72  5  lib.  xv.  p.  677. 
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ported  by  pedicles  fimilar  to  thofe  of  fruits:  they  are  large, 
and  have  a  refemblance  to  a  Theflalian  cap.  When  one  of 
the  beans  is  bruifed  there  is  feen  in  the  infide  of  it  a  fniall 
body  folded  together,  from  which  the  leaf  arifes.  The  root 
is  thicker  than  that  of  a  flrong  reed,  and  has  partitions  like 
the  Item.  It  ferves  as  nourifhment  to  thofe  who  refide  near 
the  marfhes.  This  plant  grows  fpontaneonfly,  and  in  abun¬ 
dance.  It  is  (own  alfo  in  the  mud,  by  forming  for  it  a  bed 
of  ftraw,  in  order  that  it  may  not  rot.” 

The  lotus  of  Herodotus  and  Theophraftus  grows  alfo  in 
Egypt.  It  is  the  nymphaa  lotus  of  Linnaeus  #,  the  cha¬ 
racters  of  which,  compared  by  C.  Savigny  to  Thofe  of  the 
nymphcza  carulea ,  agree  with  the  defcriptions  given  by  the 
antients. 

In  regard  to  the  rofe  lily  or  Egyptian  bean,  which  is  fre¬ 
quently  carved  out  among  the  ornaments  and  fymbolical  re- 
prefentations  of  the  Egyptian  temples,  it  no  longer  grows  in 
that  country;  and  would  have  remained  unknown  to  natu- 
ralifts  had  it  not  been  difcovered  in  India.  This  plant  has 
been  called  by  Linnaeus  f  the  nymph  a?  a  nelumbo .  Its  fruit, 
which  the  Greeks  compare  to  a  wafp’s  neft,  has  a  perfedl  re¬ 
femblance  to  it.  They  called  it  cibonon  $  on  account,  no 
doubt,  of  its  refemblance  to  a  cup.  This  fruit  is  fhaped  like 
the  fpout  of  a  watering-pot,  and  is  flatted  at  the  upper  part, 
which  contains  from  fifteen  to  thirty  fmall  foffae,  containing  a 
like  number  of  feeds  of  the  fize  of  a  nut,  and  fomewhat  promi¬ 
nent.  The  plumula§,  which  is  the  rudiment  of  the  leaves,  is, 
indeed,  rolled  up  in  the  middle  of  the  feed,  as  Theophraftus 
fays.  The  flowers  are  rofes,  and  very  large.  The  leaves  are 
orbicular,  thuriform,  and  about  two  feet  in  diameter  ||. 

Belon  has  confounded  the  Egyptian  bean  with  the  coloca¬ 
fia  *[  ( arum  colocafia  Linn.),  which  is  cultivated  in  Egypt  : 
as  the  Greeks  often  gave  the  name  of  colocafia  to  the  root  of 
the  Egyptian  bean  **,  it  was  a  difficult  matter  to  avoid  con¬ 
founding  thefe  two  plants. 

Sprengel  remarks,  that  the  a 
alio  to  the  nymphos  a  lotus  ff. 

But  we  receive  as  much  information  refpe&ing  thefe  plants 

*  Species  Plantarum,  p.  729. 

f  Ibid.  p.  730. 

+  Athenad  Deipnofoph.  lib.  in.  p.  71  ;  &  lib.  xi.  p.  477.  Diodorus  Si¬ 
culus,  lib.  i.  Dnfcorides,  lib.  ii.  cap.  97. 

§  Gsertner  De  Frudtibus,  &c.  tom,  i.  p.  74.  tab.  19. 

j|  Hortus  Malabar,  tom.  xi.  p.  61. 

Belon,  Obfervations,  lib.  ii.  chap.  28. 

**  Athenaei  Deipnofoph.  lib.  iii.  p.  72  &  73* 

tf  Antiquitat.  botanic.  Specimen  prim.  c.  89, 
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from  antient  fculptures  as  from  the  account  of  hiftorians. 
The  rofe  lotus,  or  I  gyptian  bean,  is  very  corre£tly  repre- 
fented  in  the  mofaic  of  Paleftrine,  an  explanation  of  which 
has  been  given  by  Barthelemy  in  the  Memoirs  of  the  Aca¬ 
demy  of  Infcriptions  and  Belles-Lettres  *.  The  fruit,  the 
flowers,  and  the  leaves  of  that  plant  are  exceedingly  like. 
They  float  on  the  furface  of  the  water  in  a  lake  which  carries 
feveral  barks  during  the  time  of  a  fe Rival.  This  painting 
brings  to  remembrance  a  paflage  of  Strabo  f,  who  fays,  that 
people  made  excursions  of  pleaiure  in  boats  on  the  lakes  co¬ 
vered  with  beans,  and  that  they  Sheltered  themfelves  from  the 
fun  with  the  leaves  of  that  plant.  On  the  Egyptian  monu¬ 
ments  Harpocrates  is  reprefented  above  the  flower  of  the  fruit 
of  the  rofe  lotus.  This  plant,  fo  well  known  in  antient 
Egypt,  is  at  prefent  celebrated  in  the  religion  of  the  Bra- 
mins,  and  is  often  placed  among  the  attributes  of  the  Indian 
deities  f. 

It  is  not  poffible  to  fay  to  what  kind  of  lotus  the  flowers 
feen  reprefented  on  the  heads  of  the  Egyptian  kings  or  dei¬ 
ties  in  feveral  medals  belonged,  becaufe  the  Species  of  lotus 
differ  chiefly  in  regard  to  the  colour  of  their  flowers,  and  the 
form  of  their  fruits  or  leaves;  but  on  the  walls  of  the  tem¬ 
ples  of  Egypt,  and  on  the  cafes  containing  the  mummies, 
they  may  be  eafily  diflinguifhed  when  the  painting  is  in  good 
prefervation.  The  Egyptians  often  reprefented  the  leaves  of 
the  white  lotus  [nyviphata  lotus)  of  the  fame  fize  as  the  flow¬ 
ers,  though  naturally  the  leaves  are  much  larger;  but  they 
have  omitted  to  mark  the  indentations  of  thefe  leaves,  which 
indeed  are  wanting  when  the  plant  is  very  young.  I  have, 
however,  feen  in  the  table  of  Latopolis  this  lotus  reprefented 
with  the  leaves  indented. 

But  it  would  be  in  vain  to  feek  for  fcrupulous  exaffnefs  in 
allegorical  fculptures.  Thus  on  the  bale  of  the  flatue  of  the 
Kile,  placed  in  the  gardens  of  the  Tuileries,  the  fruit  of  the 
lotus  is  very  exadtlv  reprefented,  but  the  leaves  which  ac¬ 
company  it  are  not  thole  of  that  plant. 

The  fruit  of  the  white  lotus,  which  has  the  fame  form  as 

*  Hiftoire  de  i’ Acad,  des  lnfcript.  1790.  The  Future  antiche  di  Pietro 
S.  Bcirtboli,  which  reprefent  the  mofaic  with  itb  colours,  may  be  feen  in 
the  library  of  the  Pantheon. 

t  Sti'alo,  lib.  xvii.  1  he  Greek  text  has  been  badly  interpreted  by 
tranflators,  who  fuppofed  that  the  boats  rowed  along  under  the  fhade  of 
the  leaves,  which  rofe  to  a  great  height  above  the  water.  Thefe  leaves 
float  'n  the  furface  of  the  water,  and  are  very  broad.  It  appears  that  the 
boats  were  covered  with  them  in  order  to  form  a  fhade,  as  they  are  covered 
in  Egypt  at  prefent  with  the  leaves  of  the  date- tree  and  with  reeds. 

%  Syftema  Brahmanicum  Fr,  Paullinii,  a  Bartholom.  tab.  5  &  10. 
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that  of  the  poppy,  may  be  diftinguifhed  on  the  Egyptian 
monuments,  in  my  opinion,  this  refemblance  has  made 
the  fruit  of  the  lotus,  delineated  on  feveral  Egyptian  medals, 
to  be  confounded  with  that  of  the  poppy.  The  fruits  repre- 
fented  on  thefe  medals  are  the  fame  as  thofe  fculotured  on 
the  Egyptian  monuments  anterior  to  thofe  of  the  Greeks. 
It  does  not  appear  from  any  hidorical  teftimony  that  the 
Egyptians  ever  made  much  ufe  of  the  poppy  ;  and  they  ra¬ 
ther  placed  the  fruits  of  the  lotus  among  the  attributes  of  Ids, 
with  ears  of  corn,  as  a  lign  of  abundance  and  fertility,  fince 
they  were  long  accuftomed  to  make  a  fort  of  bread  with  the 
feeds  of  that  plant.  The  Egyptian  lotus  was  very  little  known 
to  the  Greeks  and  the  Romans,  who  compared  it  to  the  mod 
common  plants.  Herodotus  calls  the  lotus  a  lily ;  Theo- 
phradus  compared  it  to  the  poppy ,  and  Pliny  calls  its  flowers 
poppies *.  Another  caufe  which  may  have  occafioned  the 
lotus  to  be  confounded  with  the  poppy,  is  the  refemblance 
which  exifts  between  the  attributes  of  ids  and  thofe  of  Ceres, 
to  whom  the  poppy  was  confecrated  f. 

The  nymph  tea  lotus  and  the  nymphtea  nelumbo  are  the  two 
fpecies  of  lotus  defcribed  by  Herodotus  and  Theophraftus. 
Both  grew  naturally  in  Egypt,  and  were  cultivated  in  that 
country.  It  was  the  fruit  of  the  cultivated  nymph  tea  lotus  to 
which  Pliny  gives  the  name  of  lotometra  J. 

A  paflage  in  Athenaeus  proves  that  the  nympheea  ctrrulea 
is  a  third  fpecies  of  lotus.  T  his  author  relates  that  Antino- 
ian  §  crowns  were  made  at  Alexandria  with  the  rofe  lotus, 
and  that  the  blue  were  interwoven  with  thefe  crowns.  The 
flowers  oi  thefe  different  kinds  of  lotus  are  very  odoriferous, 
have  great  fplendour  and  frefhnefs,  and  mud  have  been  fe- 
leHed  for  making  crowns.  Heliodorus  relates,  that  couriers 
who  announced  a  victory  in  Me  roe  were  crowned  with 
lotus  || .  When  Plutarch  (peaks  of  a  crown  of  melilot  which 
fell  from  the  head  of  Oflris^f,  and  when  he  clafles  that  plant 
among  thofe  which  grow  in  the  Nile,  he  alludes  to  a  crown 
of  lotus.  Athenaeus  relates,  that  the  lotus  was  alfo  called  me¬ 
lilot**,  and  that  it  was  formed  into  melilotine  garlands.  The 
dime  hidorian  tells  us  alfo  why  the  rofe  lotus  was  called  the 
Antinoian.  A  poet  prefented  the  emperor  Adrian,  during 

Plin.  Hifr.  Nat.  lib.  xiii.  cap.  17. 

+  Virgil.  Georg,  i.  ver.  212.  Ovid.  Fall.  lib.  iv.  Theoc.  Idyll,  vii. 
ver.  153.  Cailimaeh.  Hymn.  Cer.  ver.  45. 

X  Plim  Hilt.  Nat.  lib.  xxii.  cap.  21. 

§  Athenad  Deipnoloph.  lib.  xv.  p.  677. 

i]  Hdiodor.  Ethiop.  lib.  x.  cap.  28. 

<(I  rreatifc  on  Lfis  and  Ofins. 

**  Athenad  Deipnofoph.  iib.  iii.  p-  73. 
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his  refidence  at  Alexandria,  with  a  rofe  lotus  as  a  rarity,  and 
laid  that  this  lotus,  which  had  grown  up  in  a  country  moifl- 
ened  by  the  blood  of  fo  terrible  a  lion,  ought  to  be  called  the 
Antinoian.  The  lion  of  which  the  poet  here  fpeaks  had  ra¬ 
vaged  a  part  of  Libya,  and  had  at  length  been  deftroyed  by 
the  emperor  Adrian  during  a  hunting  excursion. 

Independently  of  the  plaufible  conjectures  of  feveral  wri¬ 
ters  refpedfing  the  origin  of  the  religious  employment  which 
the  Egyptians  made  of  the  lotus,  thefe  plants,  on  account  of 
their  fimple  and  natural  properties,  mud  have  been  very  much 
celebrated  in  antient  Egypt.  This  country  being  indebted  to 
the  Nile  for  its  profperity,  its  inhabitants  confidered  as  the 
figns  of  a  great  benefit  the  plants  which  grew  in  the  waters 
of  that  river.  The  flowers  of  the  lotus  rife  to  the  furface  of 
the  water  when  the  Nile  begins  to  increafe,  and  announce 
the  inundation,  which  is  about  to  bring  abundance  along 
with  it.  Befides  the  names  of  bachenin  and  naufar ,  which 
the  Egyptians  give  to  the  nymph  sea,  they  call  them  alfo 
arais  el  Nil,  that  is  to  fay,  which  grow  up  in  the  Nile.  Thefe 
names  certainly  refer  to  the  fertility  about  to  be  renewed  by 
the  prefence  of  the  waters. 

The  Egyptians  collected  the  roots  of  the  lotus  when  the 
waters  of  the  Nile  retired.  At  prefent  they  are  feldom  col¬ 
lected  ;  but  they  multiply  very  much  in  the  rice-fields,  fo  that 
the  peafants  are  obliged  to  pull  them  up  after  the  rice  bar¬ 
red.  They  then  fometimes  eat  thefe  roots,  which  they  call 
biaro.  I  faw  fome  of  them  fold  in  the  market  of  Damietta 
in  the  month  of  Frimaire,  year  7  :  I  taded  them,  and  found 
that  their  tafte  was  not  clifagreeable.  Thefe  roots  are  round, 
or  fomewhat  oblong,  and  f  mailer  than  a  common  egg.  The 
rind  is  black,  and  coriaceous  :  they  exhibit  tubercles,  traced 
out  by  the  bafe  of  the  petioles  or  fhoots.  Thefe  roots  in  the 
infide  are  white  and  farinaceous;  in  the  centre  they  are  vel- 
lowifh.  After  the  inundation  they  remain  funk  in  the  earth 
which  has  become  dry ;  and  the  following  year,  when  co¬ 
vered  by  water,  they  fend  forth  leaves  and  fmall  roots  merely 
from  the  fumsnit,  which  has  a  cottony  appearance.  The 
radiculie  penetrate  laterally  into  the  mud,  where  they  produce 
tubercles  which  become  fimilar  to  the  former  roots,  and 
which  multiply  the  plant.  The  Egyptians  to  collect  the 
feeds  wadied  them,  after  leaving  the  rmd  of  the  fruit  fo  pu¬ 
trefy.  This  method  is  the  only  one  that  could  be  employed, 
otherwife  thefe  feeds  would  become  mixed  and  deficcated 
with  the  parenchyme  of  the  fruit.  Thefe  feeds  are  very  fmall, 
role-coloured  or  gray  on  the  outfide,  and  farinaceous  within. 
The  antients  compared  them  to  grains  of  millet,  I  have 
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heard  the  peafants  call  them  docbn  el  bachenin ,  that  is  to 
fay,  millet  of  bachenin  :  but  they  told  me  that  they  were  of 
very  little  ufe.  The  roots  and  feeds  of  the  nympbcea  lotus  and 
thofe  of  the  nymph  tea  cterulea  are  fimilar.  It  is  natural, 
then,  to  believe  that  the  Egyptians  not  only  made  garlands 
of  the  blue  lotus,  but  that  they  ufed  it  for  food  like  the 
nympbcea  lotus.  This  is  proved  by  the  Egyptian  fcujptures, 
flnce  the  blue  nymphaea  is  often  reprefented  among  the  offer¬ 
ings  of  fruits  in  the  grottos  of  Said,  the  paintings  of  which 
exhibit  fcenes  of  domeftic  life. 

Of  the  two  kinds  of  nymphaea,  the  Egyptians  at  prefent 
prefer  that  with  blue  flowers,  which  is  often  reprefented  in 
the  temples.  Ebn  il  Bitar,  an  Arabian  phyfician,  who  has 
written  a  treatife  on  plants,  quoted  by  Profper  Alpinus  di- 
ftingui fhes  two  kinds  of  bachenin  or  nympbcea,  the  bed  of 
which  is  called  that  of  the  Arabs.  I  obferved  that  the  pea¬ 
fants  of  the  Delta  gave  the  name  of  bachenin  of  the  Arabs 
to  the  nympbcea  ccerulea ,  and  that  they  fet  lefs  value  on  the 
nympbcea  lotus. 

As  the  antients  have  made  very  little  mention  of  the  blue 
lotus,  one  might  believe  that  it  was  brought  to  Egypt  from 
the  Eaft  Ind  ies  along  with  the  rice,  fince  it  grows  abundantly 
in  the  rice-fields  of  the  Delta;  but  the  paintings  in  the  tem¬ 
ples  evidently  prove  that  this  plant  is  as  antient  in  Egypt  as 
the  nympbcea  lotus . 

It  is  certain  that  the  nympbcea  ccerulea  exifts  in  India.  In 
the  Hortus  Malabaricus  it  is  called  citambel\ .  Rumphius 
confiders  it  as  a  variety  with  blue  flowers  of  the  nympbcea 
lotus\.  This  nymphaea  grows  alfo  at  the  Cape  of  Good 
Hope,  and-feems  to  be  fufliciently  diftinguifbed  by  the  fol¬ 
lowing  phrafe  of  Breyn  :  nympbcea  flore  cceruleo  edoratijfmo 
Capitis  Bonce  Spei§.  A  figure  of  it  has  been  given  by  An¬ 
drews  || . 

*  Profperi  Alpini  Rerum  Egypt,  lib.  iii.  cap.  10. 
f  Tom.  ii.  p.  53.  tab.  27. 

^  Herbar.  Arnboin.  tom.  vi.  p.  72. 

§  Prodrom.  ii.  26. 

<j  Botanifts  Repoiuorv,  197. 
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XLVI.  Memoir  on  fome  Peculiarities  in  the  Anatomy  and 
Phyjlology  of  the  Shark ,  particularly  ref  peeling  the  Pro¬ 
duction  of  its  Young .  By  Dr.  Mi  T  c  h  i  l l,  of  New  York  * . 

Although  the  generation  and  multiplication  of  ani¬ 
mals  have  fo  long  exercifed  the  attention  of  philofophers,  the 
whole  fubjedt  remains  involved  in  intricacy  and  indiftin&nefs. 
The  maxim  laid  down  by  Harvey,  and  adopted  by  Linnaeus, 
of  omne  animal  ex  ovo}  that  every  animal  proceeds  from  an 
egg,  has,  perhaps,  been  too  generally  received,  fince  nume¬ 
rous  fadfs,  related  by  Mr.  Bonnet,  in  his  work  entitled  Con - 
f  derations  fur  les  Corps  Organifes ,  evince  the  propagation  of 
animals,  in  a  great  variety  of  cafes,  from  germs.  Notwith- 
ftanding  the  multiplicative  powers  of  animals  have  been  thus 
traced  to  eggs  and  germs,  yet  a  popular  diftindlion  ftill  pre¬ 
vails  to  a  confiderable  extent,  of  claffing  animals  that  propa¬ 
gate  their  fpecies  by  means  of  genital  organs,  into  oviparous 
and  viviparous. 

The  great  difeovery  of  Haller,  that  the  membrane  covering 
the  yolk  of  an  egg  was  really  a  continuation  of  the  membrane 
covering  the  in te (lines  of  the  chick,  had  not  only  given  coun¬ 
tenance  to  the  idea  of  the  pre-exillence  of  the  embryo,  but 
has  fhown  that  animals,  whether  of  the  oviparous  or  vivi¬ 
parous  kinds,  really  propagated  their  fpecies  in  pretty  much 
the  fame  way. 

Amidft  the  different  modes  in  which  the  embryo  and  its 
membranes  are  organized  in  different  animals,  there  feems 
to  be  one  cafe  which  has  not  been  hitherto  deferibed  with 
the  accuracy  and  minutenefs  which  its  (angularity  deferves  : 
the  genus  of  the  fqualus,  which  includes  all  the  animals  of 
the  fliark  tribe,  has  fome  peculiarities  which  make  thefe  ani¬ 
mals  approach  both  to  the  oviparous  and  viviparous  claffes, 
without,  however,  belonging  flridtly  to  either. 

It  had  been  known  a  long  time,  that  the  young  of  the 
fliark  had  fomething  in  their  (trudfure  confiderably  different 
from  any  other  creatures,  and  figures  of  them  have  been  given 
by  Edwards  in  his  Natural  Hillory,  and  probably  copied  from 
thence  into  the  Encyclopaedia;  but  there  has  not  been,  as.  yet, 
any  diffedlion  of  thefe  animals  in  this  period  of  their  exig¬ 
ence,  nor  any  explanation  of  their  phy fiology  that  1  know  of. 
It  is  the  obje£t  of  this  fliort  memoir  to  explain  the  ftrudfure 
and  fundlions  of  the  feetus  of  a  (pecies  of  fliark  found  fre¬ 
quently  along  the  coaft  of  New- York,  in  the  waters  of  the 
Atlantic,  during  the  fummer  months.  About  two  years 

„  *  Communicated  by  the  Author. 
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ago,  as  I  was  engaged  in  a  fifhing  party  in  one  of  the  bays 
on  the  fouth  fide  of  Long  I (land,  a  (hark,  between  four  and 
five  feet  in  length,  was  taken  in  the  feine,  and  fecured  in  our 
boat,  withoutjreceiving  any  material  injury.  Upon  examina¬ 
tion,  this  animal  was  found  to  be  a  female,  whole  uterus  con¬ 
tained  eleven  young  ones,  of  the  fize  and  figure  reprefented 
in  the  plate. 

Befides  thefe  young  ones  that  had  advanced  thus  far  in 
their  growth,  there  were  contained  a  large  number  of  ova 
within  the  body  of  this  fifh,  in  different  degrees  of  evolution 
and  ffze,  fome  of  them  refembling  the  full  grown  eggs  of 
the  tortoife,  and  others  fimilar  to  the  fmaller  rudiments  of 
eggs  found  in  the  ovaria  of  laying  hens.  On  opening  the 
uterus  with  a  knife,  the  young  fifties,  as  reprefented  in  the 
figure,  were  found  each  connected  with  an  egg,  dependent 
from  that  part  of  the  belly  which  may  be  confidered  as  the 
umbilicus,  and  appearing  in  the  form  of  a  very  large  hernia. 
This  hernia,  on  examination,  proved  to  be  a  true  ovum,  filled 
with  yolky  fubftance,  evidently  intended  for  its  nourifhmeat: 
and  what  was  very  remarkable,  the  young  animal,  though 
grown  to  a  confiderable  fize,  and  connected  in  this  manner 
with  its  egg,  had  no  connexion  whatever  by  means  of  an 
umbilical  cord,  a  placenta,  or  by  veffels  of  any  kind,  to  the 
uterus  of  its  darn  ;  but  it  was  fb  completely  organized  as  to 
derive  no  iuftenance  to  its  body,  nor  to  receive  any  renova¬ 
tion  of  its  blood  from  its  parent. 

The  membrane  covering  the  egg  contained  moft  beautiful 
ramifications  of  blood-veffels.  The  arteries  defcending  from, 
the  little  fifh  could  be  feen  fending  off  their  branches  over 
its  whole  exterior  fur  face ;  and  terminating  in  veins,  to  unite 
their  trunks,  and  carry  back  their  contents. 

The  fingularity  of  all  thefe  appearances  was  confiderably 
heightened  by  the  capability  of  the  little  (harks,  when  cut 
out  of  the  uterus,  to  live  for  a  confiderable  time  in  the  open 
air.  The  larger  part  of  the  brood  had  been  left  on  the  grafs 
of  the  fhore  where  the  dam  had  been  differed  ;  but  the  three 
which  I  referved  for  examination  lived,  and  exhibited,  during 
the  greater  part  of  the  time,  brifk  motion  for  almoft  two 
hours,  although  expofed  to  the  temperature  of  a  common 
atmofphere.  During  this  time,  while  they  lay  before  me  on 
a  plate,  nothing  of  the  kind  appeared  more  beautiful  or  di- 
ftincf  than  the  branches  of  blood-veffels  (hooting  through 
and  running  over  the  tranfparent  membrane  of  the  egg,  the 
blood  evidently  appearing  to  acquire  a  brighter  fearlet  colour, 
whilff  the  fifh  was  thus  expofed  to  the  air,  than  it  had  pof- 
fefled  d  uring  the  immerfion  of  the  voung  animal  in  the  fluid 
of  the  uterus.  It  feemed  to  have  acquired. more  rapidly,  and 
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to  a  greater  quantity  than  before  exclufion  from  its  maternal 
membrane,  the  oxygen  of  the  air  to  which  it  was  expofed; 
the  union  of  which  with  the  blood  evidently  brightened  its 
colour,  and  imparted  to  it  at  the  fame  time  fo  much  of  a  fti- 
mul ant  cmality  as  to  have  fhortened  the  duration  of  its  life  by 
exeeffiveujxeitement. 

The  internal  ftru&ure  of  the  foetus  of  this  fhark  may  be 
feen  in  the  plate  The  defection  was  made  by  my  colleague 
Mr.  Poft,  profelfor  of  anatomy  in  Columbia  College;  and 
the  drawing  was  executed,  immediately  after,  by  Dr.  Alex¬ 
ander  Anderfon,  of  New  York,  in  the  prefence  of  the  late 
Dr.  Elihu  H.  Smith,  Mr.  William  Dunlap,  and  Mr.  Thorne. 


In  this  drawing, 

A  rep  refen  ts  the  ovum,  with 
its  exterior  membrane  differed 
off. 

B,  the  internal  tube  or  du6t 
extending  from  the  egg  to  a  fac, 
or  refervoir  of  nutriment,  within, 
the  body  of  the  fifh. 

C,  the  fac  alluded  to  in  B,  of 
confiderable  fize,  and  occupying 
a  good  deal  of  room  in  the  ab¬ 
domen  :  it  was  filled  with  a 
pulpy  or  foft  matter,  evidently 
derived  from  the  ovum,  and  ap¬ 
parently  a  little  more  elaborated, 
and  prepared  for  nutrition,  by 
forne  concodfcive  operation  in 
the  fac  itfelf. 

D,  the  ftomach,  as  yet  not 
diftended;  ofcourfe  exceedingly 
final! ;  having,  never  as  yet  been 

'  filled 
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filled  with  food  derived  from  the  mouth.  In  the  plate  will 
be  feen  a  fmall  p adage  or  opening, 

E,  through  which  the  alimentary  matter  in  the  fac,  C, 
pafl'es  intQ  the  ftomach,  to  he  abforbed  afterward  by  the 
laCteals  of  the  inteftines.  ^  . 

F,  the  cefophagus,  of  nearly  the  fame  fize  with  the  fto- 
mach. 

GG,  the  two  lobes  of  the  liver. 

H,  the  cloaca,  or  gut  ftretching  towards  the  anus,  and 
filled  with  the  refufe  matter  of  the  alimentary  mafs. 

j 

I,  the  external  membrane  connecting  the  egg  with  the 
fifh,  cut  through  and  turned  back. 

A  fpecies  of  fliark,  called  catulus  major  vulgaris ,  is  deli¬ 
neated  by  Edwards,  but  appears  to  be  different  from  this. 
He  has  taken  two  views  of  the  parent  animal,  and  two  more 
of  the  young.  From  the  figures  there  given,  it  would  feem 
that  the  fame  law  of  generation  obtained  as  in  this  fpecies. 
All  the  fpecies  probably  breed  in  the  fame  way. 

There  is  a  great  variety  in  the  multiplicative  procefs  of 
living  beings.  The  female  ran, a  pip  a,  or  Surinam  frog,  nou¬ 
nflies  its  young  in  certain  cells  or  cavities  in  her  back,  and 
not  in  the  womb.  The  cpojfum  ol  this  country  fupports  her 
young  appendant  to  the  teats  within  the  paunch  or  fac, 
called  a  falfe  belly.  The  kangaroo  of  New  Holland  has 
fomewhat  of  a  fimilar  ft m dure  and  ceconomy.  More  ex- 
tenftve  and  penetrating  inquiries  fliow  the  exceptions  to  the 
common  mode  of  generation  to  be  almoft  indefcrihably  cu¬ 
rious  and  diverfified.  We  fee  no  end  to  the  variety  of  ways 
in  which  the  perpetuation  of  the  fpecies  is  carried  on.  Even 
Spallanzani  (5  Fiaggi  alle  due  S  id  lie,  &c.  p.  46),  though 
he  went  to  the  lake  of  Qrhitcllo  on  purpofe  to  examine  the 
anatomy  of  the  large  eels  which  live  there,  could  aifeover  in 
them  no  appearance  of  fex. 

When  I  publifhed  my  Inaugural  Differtation  in  1786, 
Circa  novi  Genituram  Animalis ,  I  was  decidedly  in  favour  of 
the  hypotheils  of  pre-exiftent  germs,  and  of  the- production 
of  animals  by  their  gradual  evolution.  Ail  my  numerous 
experiments  on  generation  appeared  at  that  time  to  lead  to 
fuch  a  conclufion,  though  I  have  fince  had  a  good  deal  of 
reafon  to  doubt  the  foundnefs  of  the  inference;  and  the  ex¬ 
periment  now  to  be  related,  though  it  throws  light  on  fome 
part  of  the  procefs,  leaves  the  main  queftion  almoft  as  un- 
iettlefi  as  ever.  In  1789  I  ordered  a  large  fow  to  be  killed, 
immediately  after  having  had  intercoutfe  with  a  male.  On 
examining  the  genital  organs,  the  blood-veflels  of  the  vagina, 
uterus,  fallopian  tubes,  and  limb  rite,  were  more  than  ufually 
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diftended,  and  the  fimbriae  in  particular  were  in  a  condition 
of  high  rednefs  and  inflammation.  Their  fibres  were  length¬ 
ened,  and  reached  fo  far  as,  on  one  fide,  to  embrace  the 
whole  ovarium,  and  contain  it  within  their  inclofure.  But 
the  mod  remarkable  appearances  were  in  the  ovarium  itfelf. 
The  fow  had  borne  pigs  before.  Some  of  the  ova  were  of 
courfe  exhaufted  of  their  powers,  and  exhibited  the  appear¬ 
ance  common  in  fuch  cafes.  The  whole  ovarium  was  tinged 
with  blood,  and  appeared  to  have  been  under  the  operation 
of  a  powerful  dim  ulus.  The  entire  fubftance  feemed  to  have 
been  enlarged.  The  ova  partook  of  this  enlargement,  and  all 
of  them  had  evidently  {hared  in  the  excitement  and  fuflufion. 
Some  of  them  were  but  little  fwelled  :  fome  were  fo  tumid  as 
to  be  on  the  point  of  burfting  :  the  membrane  of  others  was 
ruptured,  and  the  contents  partly  protruded  ;  and,  in  feveral, 
the  fubftance  d.ifcharged  from  the  broken  ovum  was  fairly 
within  the  grafp  of  the  fimbriae.  I  imaoined  now  I  had  be¬ 
fore  me  proof  furficient  to  determine  the  derivation  of  the 
fcetus  from  the  mother.  I  accordingly  examined  the  portions 
of  fubftance  difcharged  from  one  ovum,  and  extracted  from 
others,  with  all  poffible  care.  Butinftead  of  finding  an  em¬ 
bryo,  or  any  thing  like  the  rudiment  of  a  young  animal,  the 
little  maflfes  I  had  obtained  refembled  coagulated  blood  more 
than  any  thing  to  which  I  can  compare  them,  and  appeared 
to  have  no  more  of  organization  or  figure  than  is  frequently 
feen  in  grumes  or  clots  of  that  fluid. 


XLVIT.  On  the  Management  and  Improvement ,  by  Tillager 
oj  old  Grafs  Lands  on  a  direct  Clay,  Juch  as  is  found  in 
the  Wilds  of  Surrey  and  Suffex  *. 

HP 

JL  HE  fubftratum  to  this  foil  being  impervious  to  water, 
the  furface  rnuft  confequently  be  continually  faturated  with 
nioifture.  Many  landlords  on  fuch  foils  reftridf  their  te¬ 
nants,  by  covenants,  not  to  till  or  plough  up  the  old  grafs 
lands,  under  an  apprehenfion  of  the  foil  being  exhaufted  by 
tillage  and  cropping.  In  this  unproductive  ftate  the  land 
lets  for  from  five  {hillings  to  feven  (hillings  and  fixpence  an 
acre;  and,  being  always  full  of  ftagnant  water,  the  produce 
co nfi ft s  of  poifonous  weeds,  water  quitch,  and  a  little  four 
grafs.  Two  acres  will  keep  one  head  of  lean  cattle  alive  for 

*  From  Mr.  Clofie's  Paper  in  the  Communications  to  the  Board  of  Agri¬ 
culture,  vol.  iii.  part  i,  Wc  gave  a  former  part  of  this  paper  in  our  laft 
Number,  p.  167. 
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twenty  fpring  and  fummer  weeks.  Some  labour,  and  a  con- 
fiderable  expenfe,  will  be  requifite  to  bring  this  ttubborn,  lle- 
rile  foil  to  a  ftate  of  fertility. 

I  would  firft  recommend  the  furface  to  be  pared  and  burned, 
and  the  afhes  to  be  fecured  dry  upon  the  headlands  of  the 
fields,  by  a  covering  of  earth,  fods,  or  thatch.  This  opera¬ 
tion  muff  be  finifhed  in  the  fummer.  As  foon  as  the  au¬ 
tumnal  rains  have  moiftened  the  foil  fo  as  to  enable  a  plough 
to  turn  a  furrow  feven  or  eight  inches  deep,  this  operation 
fhould  be  performed,  forming  each  ridge  with  only  two  fur¬ 
rows,  three  feet  from  the  centre  of  one  ridge  to  the  centre  of 
the  other.  Then  let  the  fcarifier,  with  three  long  tines,  or 
teeth,  pafs  at  the  bottom  of  every  furrow  to  Ioofen  the  foil 
five  or  fix  inches  deeper.  Water  furrows  fhould  be  cut  fo  as 
to  lay  the  land  dry  all  the  winter.  Should  the  winter  prove 
favourable,  the  tops  of  thefe  ridges  may  be  harrowed  down 
with  the  fixed  harrow,  and  the  fcarifier  parked  again  through 
the  bottom  of  the  furrows,  and  the  ridge  formed  over  this 
deeply  pulverized  foil :  if  not,  they  mutt  remain  until  per¬ 
fectly  dry  in  the  fpring.  In  tilling  foils  of  all  denominations 
in  which  the  clay  predominates,  this  general  rule  fhould  be 
obferved ;  no  injury  will  be  futtained  from  ploughing  them 
when  wet,  previous  to  the  winter  frofts  :  but  all  the  horfes 
on  a  farm  had  better  remain  idle  than  touch  a  furrow  in  the 
fpring,  until  the  foil  be  perfectly  dry.  When  in  this  latter 
ftate,  harrow  down  the  tops  of  the  ridges;  fcarify,  with  Mr. 
Cooke’s  fcarifier,  the  bottoms,  and  once  more  reverfe  the 
lands,  forming  the  ridges  where  the  furrows  were.  Thus  a 
depth  of  fifteen  inches  of  finely  pulverized  foil  will  be  ob¬ 
tained  by  two  half  ploughings,  two  fcarifyings,  and  two  har- 
rowings ;  at  leaft  the  foil  will  be  fo  much  opened  to  that 
depth  as  to  admit  the  rain  water  to  pafs  freely.  Every  fhower 
will  not  make  a  pafte  on  the  furface,  neither  will  forty-eight 
hours  fun  form  it  into  bricks.  In  fhort,  by  ftirring  this  land 
deep  you  avoid  the  injuries  to  which  it  was  before  expofed 
by  exceffive  wet  or  drought,  and  the  foil  wiil  become  healthy 
and  productive.  Should  it  not  be  fufficiently  pulverized  for 
turnips,  fcarify,  harrow,  and  roll,  with  a  heavy  roller  only 
five  feet  long,  until  a  garden  tilth  he  obtained,  leaving  the 
land,  when  completely  fine,  on  three-feet  ridges.  Previous 
to  putting  allies  on  for  drilling  turnips,  beat  down  three  or 
four  inches  of  the  tops  of  the  ridges  with  a  fled,  or  beam  of 
wood  five  feet  long,  annexed  to  the  handles  of  Mr.  Cooke’s 
fcarifier.  On  this  bed  of  finely  pulverized  mould  in  the  fur¬ 
rows  fpread  the  allies  ;  about  eighty  bufhcls  on  an  acre.  This 
work  will  be  eafily  performed,  as  the  horfe  will  walk  in  the 
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•furrow*  and  each  wheel  of  the  cart  will  occupy  another.  As 
the  borfes  and  the  cart-wheels  will  make  the  foil  in  the  bot¬ 
tom  of  the  furrows  immediately  under  the  afhes  compact, 
pafs  the  fcarificator  through,  as  before  directed,  with  only 
three  long  tines,  or  teeth,  in  the  centre  of  the  beam,  then 
with  one  bout  of  the  common  plough  reverfe  the  ridges  and 
cover  the  afhes.  Let  the  land  continue  in  this  Late  until  the 
feafon  fuit  for  {owing;.  Then  with  the  fled,  as  before,  level 
the  tons  of  the  ridges  fo  as  to  obtain  a  furface  on  each  ridge 
eighteen  inches  wide.  Mr.  Cooke’s  drill  will  fow  two  of 
thefe  ridges  at  a  time,  two  rows  of  turnips  on  each  ridge, 
nine  inches  from  row  to  row,  with  an  interval  of  twenty- 
feven  inches.  The  turnips,  as  foon  as  the  rough  leaf  ap¬ 
pears,  fhould  be  harrowed  acrofs  the  ridges  with  the  fixed 
harrow,  then  fcarified  between  the  rows;  and  a  few  days 
after  thefe  operations  they  flionld  be  hand-hoed,  leaving  the 
plants  in  rows,  fingle,  and  one  foot  apart.  The  intervals 
fhould  be  kept  highly  pulverized  by  alternate  plonghingS, 
horfe-hoeings,  and  fcarifying;  being  careful,  before  the  au¬ 
tumnal  rains  commence,  to  throw  all  the  mould  from  the 
bottoms  of  the  furrows  up  to  the  ridges  with  a  double  mould 
board  plough.  This  will  not  only  keep  the  land  dry  and 
healthy  all  the  winter;  but,  as  the  horfes  will  walk  in  one 
furrow,  and  each  wheel  of  the  cart  will  occupy  another,  the 
turnips  may  be  carted  to  the  bullock-fheds  without  poaching 
or  injuring  the  land. 

Knowing  the  difficulty  in  thefe  clayey  foils  of  obtaining 
a  fine  tilth  for  fpring  fowing,  I  fhould  recommend  the  fame 
ridges,  after  the  turnips  are  drawn,  and  carted  home,  to  be 
worked  with  the  fixed  harrow  and  roller,  only  fo  as  to  obtain 
a  fine  tilth  five  inches  deep;  and  then  to  drill  two  rows  of 
oats,  nine  inches  from  row  to  row,  leaving  a  furrow  or  in¬ 
terval  of  twenty-feven  inches.  When  the  oats  are  about  two 
inches  above  the  furface,  harrow  acrofs  with  the  fixed  har¬ 
row,  fcarify  twice  in  a  place  between  the  rows  of  oats,  and 
roll  the  whole.  After  thefe  operations,  fhould  weeds  appear, 
horle-hoe  with  the  flat  hoes.  WThen  the  oats  are  harvefted, 
throw  your  ridges  up  high,  like  trenching  in  a  garden,  with¬ 
out  reverting  them,  keeping  the  bottoms  of  the  furrows  clean 
from  mould,  and  laying  the  land  perfectly  dry.  In  the  firft 
Iroft  cart  about  twenty  loads  per  acre  of  good  horfe  or  bullock 
dung,  not  too  rotten,  into  the  furrows;  fpread  it;  and  as  foon 
as  thefroft  is  out  of  the  land,  harrow  or  fled  down  the  tops  of 
the  ridges,  reverfe  them,  and  cover  the  dung:  the  firft  dry 
weather  in  February  or  March,  fled  down  the  tops  of  there 
ridges,  to  obtain  a  furface  of  eighteen  inches,  and  drill  two 
9  _  rows 
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rows  of  beans  on  each  ridge,  nine  inches  from  row  to  row, 
and  twenty- ieven  inches  interval.  Scarify,  horfe-hoe,  and 
plough  between  the  intervals,  fo  as  to  keep  a  fine  tilth,  and 
to  ddiroy  the  weeds.  When  the  beans  are  fit  for  barrelling 
pull  them,  and  when  carried  off  the  land  pulverize  the  tops 
of  the  fame  ridges  by  fcarifying,  rolling,  and  working  with 
the  fixed  harrow;  and,  if  any  furface-weeds  appear,  fkim  the 
land  with  the  fcufflers ;  and  by  repealing  thefe  operations 
prepare  the  fame  ridges  for  wheat,  and  drill  two  rows  on  each 
ridge  nine  inches  from  row  to  row.  In  the  fpring  harrow 
acrofs.  See  as  directed  for  the  oat  crop.  Should  the  farmer 
with  to  fubftitute  cabbages  for  turnips,  one  row  fhould  be 
planted  on  each  ridge,  fetting  the  plants  two  feet  and  a  half 
from  each  other  in  rows,  with  three-feet  intervals.  In  this 
fucceffion  of  crops,  viz.  turnips  or  cabbages,  oats  or  barley, 
beans,  peafe  and  clover,  and  wheat,  even  this  naturally  fte- 
rile  foil  will  be  in  a  conftant  (late  of  improvement :  and  if 
the  vegetable  crops  and  firaw  be  expended  in  the  moil  ad¬ 
vantageous  method  upon  the  farm,  the  land  may  be  dreffed 
with  fourteen  loads  per  acre  twdce  in  four  years,  viz.  for  the 
turnip  or  cabbage  crop,  and  for  the  bean,  pea,  and  clover 
crop.  I  fhall  not,  therefore,  limit  the  number  of  years  for 
keeping  it  in  tillage  to  any  precife  term,  as  it  appears  to  me 
immaterial ;  but  proceed  to  point  out  the  heft  method  of  ifi- 
curing  a  good  meadow  whenever  the  occupier  may  with  it  *. 

We  will  fuppofe  the  land  cropped  eight  years  in  the  ro¬ 
tation  of  crops  before  recommended,  and  at  the  expiration 
of  that  term,  a  wheat  bubble.  The  firft  operation  I  fhould 
recommend  wrould  be  to  drain  the  land  fo  as  to  take  off  the 
furface  water,  for  nothing  more  can  be  effected  by  draining 
thefe  lands,  as  they  will  hold  water  like  a  bucket;  and  were 
the  drains  cut  ever  fo  deep,  and  only  fix  inches  from  each 
other,  the  water  would  not  draw  from  one  to  the  other.  The 
method  I  fhall  propofe  is  eafy  and  efficacious,  and  the  ex- 
penfe  very  trifling.  I  fpeak  with  confidence,  as  almofl:  the 
whole  parifn  of  Hitcham,  in  Suffolk,  where  twenty  years 
back  it  was  thought  impoflible  to  grow  barley,  now  produces 
fine  and  heavy  crops  of  that  grain,  by  the  furface  water  being 
taken  off  expeditioufly.  Open  furrow’s  in  the  wheat  fiubble 
with  the  common  plough,  about  five  yards  from  each  other, 
and  as  deep  as  the  land  was  ever  ploughed  and  fcarified. 
Then  with  a  narrow  gripping-fpade,  twenty  inches  long, 

*  Old  grafs  lands  converted  into  tillage,  though  thev  might  be  ploughed 
by  a  judicious  fyftem  of  cropping  tor  any  number  of  years,  if  naturally 
crude  and  unproductive,  fhould  not,  T  think,  be  fovvn  with  grafs  feeds  iyi 
lets  m  emhr  -rs. — Note  h*  W'r-  Clofe. 
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and  only  two  inches  and  a  half  wide  at  the  top,  and  one  at  the 
bottom,  open  a  drain  fixteen  inches  deep  ;  fill  this  with  the 
wheat  haulm,  ramming  it  down  as  hard  aspollible;  the 
price  two  fh tilings  and  fixpence  per  (core  rods,  to  dig  and 
fill  tip.  It  is,  1  prefume,  unneceflary  to  obferve  that  thefe 
and  all  other  drains  fhould  not  be  cut  in  a  line  with  the  na¬ 
tural  fall  of  the  land,  but  in  an  oblique  dire&ion.  _  No 
bufhes  (hould  be  ufed,  as,  when  thefe  begin  to  decay,  pieces 
of  them  will  fall  acrofs  thefe  very  narrow  drains,  and  ob limbi 
thecourfeof  the  water.  The  ft  raw  or  haulm,  when  it  de¬ 
cays,  Houghs  off,  and  the  water  paffing  through  the  clay  forms 
an  arch,  which  will  laft  many  years.  There  are  drains  of 
this  fort  ftill  open  in  Hitcham  parifh,  which  have  been  cut 
more  than  twenty  years.  Having  thus  freed  the  land  from 
the  noxious  moifture  arifing  from  ftagnant  water,  with  one 
bout  of  the  plough  throw  the  land  on  to  three-feet  ridges, 
and  before  January  revet  fe  thefe.  In  the  fpring,  when  per¬ 
fectly  dry,  harrow  down  the  ridges  with  the  fixed  harrow, 
fo  as  to  make  a  complete  fallow*';  then  drefs  with  lime  or 
compoft,  and  baulk  the  land,  viz.  give  it  half  a  ploughing, 
leaving  it  in  narrow  ridges,  fo  as  it  will  harrow  down  quite 
level  and  fine  without  any  furrows  appearing.  In  the  be¬ 
ginning  of  Auguft  fow  thirty- two  bufhels  per  acre  of  the 
{weepings  of  hay- chambers,  where  only  good  old  meadow 
bay  has  been  ufed  without  any  broad  clover  and  rye-grafs, 
five  pounds  of  Dutch  clover,  and  five  pounds  of  trefoil  ; 
barrow  the  feeds  three  or  four  times  over,  and  you  may  ex-* 
peel  two  tons  or  two  tons  and  a  half  of  hay  per  acre  the  firft 
year  ;  which  will  pay  all  the  expenfes,  and  leave  the  land  im¬ 
proved  from  five  (hillings  or  fevetfc  {hillings  and  fix-pence  per 
acre,  its  original  value,  to  fourteen  {hillings  or  fixteen  {hil¬ 
lings  per  acre. 

And  now,  gentlemen,  as, you  feem  particularly  defirous  of 
obtaining  information  from  abhial  experiment,  permit  me  to 
afture  you,  that  though  I  have  not  given  you,  neither  is  it  in 
iny  power,  an  exabt  detailed  account  of  an  experiment  I 
made  on  fifty  acres  of  land  in  the  wilds  of  Surrey,  yet  the 
great  outlines  of  the  plan,  and  the  general  refult,  correlpond 
with  my  abtual  prablice.  I  purchafed  nearly  600  acres  of 
land  in  that  county  for  three  thoufand  fix  hundred  pounds; 
the  ftock  and  crops  were  valued  to  me  at  about  five  hun¬ 
dred  pounds,  and  the  rent  of  the  major  part  of  the  land  efti- 
inated  at  five  {hillings  per  acre.  After  farming  itfome  years, 

*  The  fcarifiers  would  be  dangerous  inftruments  to  ufc  after  the  drains 
are  cut,  as  they,  by  penetrating  too  deep,  might  pull  down,  the  Tides  of 
the  drains,  and  bring  the  haulm  to  the  furface. - Note  by  Mr.  C'ofe- 
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I  let  the  whole  at  ten  (hillings  per  acre;  the  tenant  paid  me 
for  the  dock  and  crops  two  thoufand  and  eighty  pounds;  and 
I  afterwards  fold  the  eftate  to  him  at  nearly  double  the  price 
I  gave  for  it,  having  previoufly  paid  myfelf  the  greater  part 
of  tue  expenfes  for  the  improvements  I  had  made.  Fifty 
acres  of  the  land  will  more  particularly  elucidate  this  fubjeiSt. 
Part  of  it  was  broken  up  from  old  fourgrafs,  not  worth  five 
(hillings  per  acre,  and  part  of  it  was  old  tillage  land,  which 
had  been  limed  and  cropped  until  it  literally  would  produce 
no  weeds  except  the  fow-thiftle.  After  treating  thefe  lands, 
as  nearly  as  I  can  recollect,  according  to  the  l'yftem  I  have 
recommended,  I  fallowed  and  drolled  them  with  a  compoll 
of  lime  and  earth,  and  fowed  the  quantity  of  feeds  I  have 
mentioned,  at  or  near  the  feafon  recommended,  and  the 
produce  was  eftimated  at  two  tons  and  a  half  of  hay  per 
acre;  and  the  fifty  acres  of  land  which  were  valued  at  five 
(hillings  per  acre  when  I  purchafed  them,  were  eftimated  at 
fifteen  (hillings  per  acre  when  I  fold  the  eftate.  I  did  not 
fqrface-drain  the  land,  as  I  was  not  then  acquainted  with 
the  lyftem,  neither  did  I  pare  and  burn,  but  drafted  with  a 
compoft  of  lime  and  mould.  The  l'yftem  I  have  recom¬ 
mended  differs  from  inv  abtual  experiment  in  thefe  two  cir- 
cumftances.  .But  the  furface-draining  has  proved  effectual 
in  the  parifti  of  Hitcham,  and  feems  to  carry  conviction  with 
it;  and  by  paring  and  burning,  as  good  a  dreffing  as  the 
lime  may  be  procured,  at  a  much  lefs  expenfe.  Many  may 
object  to  paring  and  burning  and  ploughing  thefe  lands  into 
what  is  termed,  by  the  farmers,  the  dead  earth.  I  am  ot 
opinion  thefe  operations  are  pernicious,  on  really  thin-fkinned 
foils,  when  the  immediate  fubftratum  is  much  inferior  to 
tfte  furface.  But  in  the  foil  I  have  been  treating  of,  the 
only  difference  between  the  furface  and  the  fubffratum  con- 
lifts  in  the  former  having  been  expofed  and  pulverized,  and 
the  latter  having  remained  impregnated  with  ftagnant  water, 
and  never  turned  up  fo  as  to  derive  any  benefit  from  the  vi- 
ciftitudes  of  the  atmofphere.  By  paring  and  burning  you  de- 
ftroy  the  furface- weeds,  and  obtain  acheap^ireffing;  by  plough¬ 
ing  the  land  deeper  than  ever  it  was  ploughed  before,  ex- 
pofing  it  to  a  winter's  froft  and  fumrner’s  fun,  and  dreffing 
it  with  allies  or  lime,  you  obtain  a  depth  of  fweet  mellow 
foil,  not  eafily  injured  by  wet  or  drought,  and  adapted  to  all 
the  purpofes  of  vegetation.  To  prove  the  utility  of  moving 
thefe  clay  foils  fourteen  or  fifteen  inches  deep,  let  any  one 
cover  a  pewter  difh,  dr  any  fubftance  like  the  fubftratum  of 
thefe  lands,  impervious  to  water,  with  earth  one  inch  deep, 
and  expofe  it  to  a  trifling  (bower,  and  the  whole  mafs  will 
Vol.  XV.  No,  59,  T  become 
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become  a  quagmire  ;  let  another  difh  be  covered  with  the 
fame  foil  fifteen  inches  thick,  and  it  is  evident  it  will  require 
fifteen  times  the  number  of  cubic  inches  of  water  to  put 
this  into  the  fame  boggy  ftate.  The  former  alio  by  twenty- 
four  hours  dry  weather  will  become  as  hard  as  a  brick, 
when  the  other  will  only  have  a  flight  incmftation  formed 
on  the  furface.  Suppofing  this  effect  to  be  produced  on 
your  field,  by  palling  the  fixed  harrow  once  acrofs  the  land, 
it  will  be  put  into  a  Hate  of  fine  pulverization.  By  drilling 
on  three  feet  ridges,  you  keep  the  land  in  a  dry  healthy  ftate ; 
and  by  fowing  your  fpring  crop  on  the  fame  ridges,  you  ob¬ 
viate  the  only  objections  to  growing  green  winter  crops  on 
wet  lands,  viz.  cutting  up  the  lands  by  carting  off  the  crop, 
and  the  impracticability  of  afterwards  preparing  them  for 
fpring  fowing.  In  carting,  the  horfes  walk  in  one  furrow, 
and  the  wheels  track  in  two  other  furrows  ;  the  tops  of  the 
ridges  are  always  dry  ;  and  the  fixed  harrow  palling  twice  in 
a  place,  will  prepare  fuch  lands  for  fowing,  before  the  farmers 
in  the  common  mode  of  management,  without  a  crop  of  green 
food,  can  put  a  hoof  on  their  lands.  Should  furface  weeds 
appear  before  fowing,  Mr.  Cooke’s  fcuffiers,  or  broad  fhares 
fixed  in  the  fcarifying-beam,  fhoukl  be  palfed  through  the 
land. 

[To  be  continued.] 

Erratum.  — In  the  laft  Number,  p.  1 68,  laft  line,  for  Cole  read  Clofe. 
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F.R .  S.&c.&c.  with  a  Portrait  from  an  original  Painting . 

w  E  are  fenlible  that  an  editor  of  the  biography  of  living 
perfotis  Ihould  confider  himfelf  as  in  a  very  delicate  fit uati on, 
and  the  more  refpe&able  the  character  who  is  his  fubjeCt,  the 
greater  Ihould  be  his  care;  for  utterly  unmerited  eulogy,  from 
motives  of  intereft  or  vanity,  is  fo  ufual,  that  any  praife  at 
all,  or  at  leaft  exceeding  what  is  already  generally  conferred 
and  confeffedly  due,  mult  be  offenfive  to  a  man  of  intrinfic 
merit.  But  thefe  confiderations  need  not  reftrain  an  editor 
from  gratifying  the  curiofity  of  the  public,  who  may  not 
perfonally  know  a  man  of  eminence,  by  a  ftatement  at  leaft 
of  the  departments  in  which  he  has  been  occupied,  and  a 
recital  of  his  published  literary  labours. 

Br.  Pearfon  graduated  at  Edinburgh  at  a  very  early  pe¬ 
riod  of  life,  and  of  courfe  he  muft  have  previoufly  ftudied 
a  certain  number  of  years  in  that  university.  An  extraCt 
from  his  inaugural  diflfertation,  De  Putredinc ,  may  be  found 
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in  the  Medical  Commentaries  for  1775.  Several  communi¬ 
cations  on  medical  and  philofophical  iubjedts,  fubfequently  to 
this  period,  are  inferted  in  that  annual  work. 

In  1784  Dr.  Pearfon  publiffied  a  treatife  on  the  Buxton 
waters,  principally  to  make  known  his  difcovery  that  the 
gas  which  iffues  from  them  fpontaneoudy  is  not,  as  was  be¬ 
lieved,  fixed  air  or  carbonic  acid,  but  phlogifticated  air  or 
azotic  gas.  Dr.  Saunders,  in  his  late  treatife -on  Mineral 
Waters,  has  given  due  credit  to  the  author  for  this  difco¬ 
very,  as  well  as  for  his  able  analyfis  in  general. 

In  the  year  1788  Dr.  Pearfon  pubhfhed  in  feveral  jour¬ 
nals  his  account  of  the  fait  compofed  of  phofphoric  acid 
and  foda,  recommending  it  as  a  purgative  which  poffefTes  no 
difagreeable  take,  and  is  equally  mild  with  any  other  of  the 
cathartic  falls.  It  is  one  of  the  articles  in  the  Edinburgh 
Pharmacopoeia  of  1791,  under  the  title  of  Soda  Phofphorata  ; 
fince  that  time  it  has  been  in  general  ufe. 

In  the  Philofophical  Tranfadtions  for  1791  we  find  Dr. 
Pearfon’s  mafterly  and  at  that  time  unrivalled  analyfis  of  the 
James’s  Powder.  Immenfe  favings  have  been  made  by  in¬ 
dividuals  fince  this  difcovery,  efpecially  in  the  navy,  to  the 
amount,  as  the  late  Dr.  Johnfon,  one  of  the  Commiffioners 
of  the  Sick  and  Hurt  Office,  affierted,  of  feveral  thoufand 
pounds  a  year. 

In  the  Philofophical  Tran  fa  ions  for  T793  is  a  paper  enti¬ 
tled,  Experiments  made  with  a  View  of  decompounding  Fixed 
Air  or  Carbonic  Acid,  by  Dr.  Pearfon.  In  1789  M.  Lavoi- 
fier  (flowed  that  carbonic  acid  might  be  compofed  by  uniting 
carbon  to  oxygen  :  but  the  author  in  the  prefent  paper  fays, 
t(  1  he  honour  of  the  firft  analytical  experiments  on  carbonic 
acid  is  due  to  Mr.  Tennant,  F.  R.  S.”  who  obtained  phof¬ 
phoric  acid  and  carbon  by  paffing  phofphorus  through  red- 
hot  carbonate  of  lime,  or  marble  powder.  Whatever  doubts 
were  entertained  of  this  fadf,  as  {fated  by  Mr.  Tennant,  they 
were  entirely  removed  by  the  decifive  experiments  of  Dr. 
Pearfon. 

In  the  Philofophical  Tranfadtions  for  1794  is  inferted  Dr. 
Pearfon’s  paper  on  the  wax-like  matter  called  white  lack,  in 
which  he  difeovered  a  new  acid  called  by  him  laxic  acid ,  ac¬ 
cording  to  the  new  nomenclature  of  chemiffs. 

In  the  fame  work  for  1795  is  Dr.  Pearfon’s  paper  on  the 
keel  fuppofed  to  be  made  diredtly  from  the  ore  by  the  Hin¬ 
doos,  called  wootx. 

In  the  following  year  is  our  author’s  paper  on  the  com- 
pofition  of  the  hard  and  (Irong  metals  of  the  antients,  which 
he  determines  to  have  been  copper  united  to  tin,  as  demon- 
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ftrated  by  his  analyfis  of  fpecimens  of  antient  metals,  fur- 
n idled  by  the  president  of  the  Royal  Society  the  right  honour¬ 
able  Sir  Jofeph  Banks. 

In  1797  the  Phil'ofophical  Tranfaftions  contain  Dr.  Pear- 
fon’s  communication  of  experiments  on  the  gas  produced  by 
paffing  the  eleCtrie  fpark  through  water;  which  he  determines 
to  be  the  mixture  of  oxygen  and  hydrogen  gas,  as  demon- 
Prated  by  fir  ft  feparating  the  oxygen  by  nitrous  gas  to  pro¬ 
duce  nitrous  acid,  and  then  inflaming  the  refidue  after  adding 
oxygen,  and  thus  com  poling  water. 

In  the  Philofophical  Tranfaftions  for  1798  ispublifhed  the 
author’s  paper  on  urinary  calculi  of  man  and  brute  animals; 
in  which  he  fhows  that  the  fublimed  acid  of  Scheele  and  the 
precipitate  examined  by  the  French  chemifts  are  not  the 
fame  ftibftance  ;  and  that  the  latter  does  not  polfefs  acid  pro¬ 
perties,  but  thole  of  an  oxide,  for  which  he  propofes  the  de¬ 
nomination  7 tr'ic  oxide ,  a  name  lince  generally  adopted. 

In  1794  Dr.  Pearfon  publifhed  the  new  French  Chemical 
Nomenclature,  with  explanations  fuited  to  the  Englifh  reader, 
and  additions  according  to  fubfequent  improvements  in  che¬ 
mical  philofophy.  In  a  fecond  edition  of  this  work  the  au¬ 
thor  has  made  very  confiderable  additions,  by  giving  new 
tables  of  affinities,  and  tables  of  double  and  lingle  elective 
attractions. 

Among  the  medical  dilfertations  and  papers  of  the  author, 
the  prominent  ones  are  thofe  on  the  Cow- pock.  The  firft  of 
thele,  in  1798,  contains  a  great  collection  of  faffs  of  this  dif- 
eafe ;  and  it  immediately  fucceeded  the  work  of  Dr.  Jenner, 
the  firft  profefled  promulgator  of  this  difeafe.  This  is  neither 
the  fit  place  nor  time  for  a  companion  of  what  has  been  ef¬ 
fected  by  thefe  two  gentlemen  ;  and  if  it  were  fo,  it  would 
not  be  advifable  to  interfere.  We  honour  and  refpeCt  both 
of  them  as  public  benefactors.  We  have  already  let  forth 
Dr.  Jenner’s  merits  in  our  Journal,  vol.  xiii.,  and  we  have 
given  an  abridged  account  of  Dr.  Pearfon’s  late  work,  in 
1802,  in  the  fame  volume.  The  work  entitled  The  Report 
of  the  Cow-Pock  Inoculation  from  the  Practice  at  the  Vac¬ 
cine  Inllitution  in  1800,  1801,  and  7802,  as  read  at  a  ge¬ 
neral  meeting  of  the  iubfcribcrs  February  7th  laft,  which  we 
had  the  plealure  to  hear  read,  will  give  the  beft  account  of 
the  merit  of  Dr.  Pearfon,  in  conjunction  with  the  other  phy- 
fieians,  in  eftablifhing  that  inllitution,  and  carrying  on  the 
inveftigation  of  the  new  difeafe,  occupied  as  he  is  in  extenfive 
practice  as  a  phyfician,  as  a  teacher  on  the  different  branches 
of  phylic,  and  as  phyfician  to  a  large  London  hofpital.  But 
after  all  it  mult  be  reierved  for  pollerity  to  aftign  the  due  place 
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©f  the  introducers  of  the  new  beneficial  inoculation  in  the 
temple  of  Fame;  for  it  will  be  fome  time  before  the  preju¬ 
dices  excited  by  jealoufy  and  intereft  fhall  be  extingui (lied. 

Dr.  Pearfon  was  elebted  phyfician  to  St.  George’s  hofpital 
in  1787;  and  how  fefviceable  he  has  made  it  to  his  fchool 
of  medicine  is  befi:  evinced  bv  his  numerous  pupils,  and  the 
proficiency  they  make  in  their  fiudies. 

Dr.  Pearfon’s  elementary  books  on  medicine  are  printed, 
and  in  the  hands  of  his  pupils,  but  not  yet  published. 
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An  Efay  on  the  Relation  between  the  Specif  c  Gravities  and 
the  Strengths  and  Gaines  of  Spirituous  Liquors ,  with  Rules 
for  the  Adaptation  of  Mr.  Gilpin's  'Fables  to  the  prefent 
Standard ,  andTwo  New  Tables  for  fading  the  Percentage 
and  Concentration ,  when  the  Specif  c  Gravity  and  Tempe¬ 
rature  are  given.  By  Atkins  and  Co.  qto,  1803. 

Tf  FIE  prefent  work  is  drawn  up  in  Inch  a  mafterlv  and 
Scientific  manner,  that  we  final! ,  as  fbori  as  we  can  find  room, 
prefent  fome  large  extrabls  from  it.  In  the  mean  time  we 
infert  the  Preface. 

“  If  the  fubjebt  of  the  following  pages  were  regarded 
merely  with  reference  to  tliofe  immediate  practical  conle- 
quences  which  refult  from  its  confideratioti  as  connected 
with  a  great  branch  of  the  revenue,  and  (till  more  with  the 
interefis  of  commerce,  it  muft  neceflarily  be  confidered  a§ 
one  of  the  higheft  importance.  Thefe,  however,  are  by  no 
means  the  only  points  of  view  in  which  it  prefents  itfelf:  it 
is  intimately  related  to  the  correbt  appreciation  of  our  weights 
andmeafures  in  general,  the  neceffity  of  which  appears  to  be 
uliiverfally  admitted. 

<e  It  would  certainly  not  be  expedient  at  this  day  to  change 
thofe  venerable  ftandards,  by  which,  as  belonging  to  the  firft 
commercial  nation,  the  traffic  of  the  world  is  in  a  great  mea- 
fure  guided  atld  regulated  ;  but  it  mutt  have  occurred  to 
every  man  who  refiebts  on  the  fubjebt,  that,  in  the  prefent 
Hate  of  commerce  and  faience,  it  would  at  lead  be  conveni¬ 
ent  that  we  fhould  pofiefs  fome  better  definition  of  a  yard- 
meafure  than  that  which  William  of  Malmfbnry  gives  us, 
when  he  date's  that  it  is  the  exabt  length  of  the  arm  of  King 
Henry  the  Firft;  ^nd  fome  mure  correbt  defcription  of  a 

T  3  pound- 
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pound-weight,  than  that  it  is  as  heavy  as  7680  grains  of 
wheat  taken  from  the  middle  of  the  ear*. 

“  Thefe  ideas  were  naturally  fuggefted  to  the  minds  of  the 
authors  by  the  neceffity  which  they  have  been  under,  in  the 
courfe  of  their  trade,  of  deciding  on  which  of  the  various  dis¬ 
cordant  authorities  they  fhould  found  their  eftimation  of  the 
weight  of  given  meafures  of  different  fluids,  and  of  the  rela¬ 
tion  which  thefe  meafures  of  capacity  bear  to  the  linear  mea¬ 
fures  of  the  country;  and  there  cannot,  perhaps,  be  a  flronger 
proof  of  the  propriety  of  a  declaratory  a6f  to  fettle  thefe  mat¬ 
ters,  than  that  there  fhould  dill  remain  fomething  to  be 
aflumed  with  refpe£t  to  every  one  of  them.  This  important 
meafure  is,  however,  as  the  writers  of  this  effay  believe,  now 
jn  the  contemplation  of  the  government. 

It  is  dated  in  §  16,  that  they  have  edimated  the  wine- 
gallon  at  231  cubic  inches,  the  pound  avoirdupoife  at  7000 
grains  troy,  and  the  relation  between  troy  weight  and  linear 
meafure  to  be  fuch,  that  the  weight  of  a  cubic  inch  of  di¬ 
ddled  water  at  6o°,  when  weighed  in  air  at  6o°,  fhall  be  equal 
to  252 f  of  the  fame  grains. 

“  The  affumption  with  regard  to  the  wine-gallon  is  founded 
on  the  edablifhed  practice  of  the  Boards  of  Cuftoms  and  Ex- 
cife  to  condder  it  as  of  the  content  which  is  here  given  ;  it 
being  fufbciently  known,  from  a  very  accurate  experiment 
which  was  made  on  this  fubje6t  May  25,  1688,  in  the  pre¬ 
fence  of  the  Lord-Mayor,  the  Com  mi  (boners  of  Excife,  Dr. 
Halley,  Mr.  Flamdead,  and  other  men  of  fcience,  that  the 
old  wine  gallon  in  Guildhall  really  contains  only  224.  The 
former,  however,  is,  perhaps,  at  the  prefent  day,  the  legal 
wine-gallon. 

'  c‘  The  fuppofition  with  refpe£t  to  the  relation  between 
avoirdupoife  and  troy  weight,  is  chiedy  founded  on  a  kind  of 
tacit  agreement  amongft  the  majority  of  fcientific  men  at 
prefent  to  condder  the  avoirdupoife  pound  as  equal  to  7000 
grains  troy  ;  and  that  which  is,  perhaps,  of  flill  more  prac¬ 
tical  effect  with  regard  to  it,— —the  opinions  of  the  bed;  in¬ 
formed  amongft  our  fcale-makers  :  for,  whether  it  arifes  from 
the  hnallcr  value  of  the  articles  which  are  weighed  by  the 
former,  and  its  consequent  lefs  minute  fubdivifion  ;  from  its 
introduction  by  cuftom  rather  than  by  ftatute  ;  or  from  what¬ 
ever  other  caufe  it  may  be  derived,  it  appears  to  have  been 

*  “  Per  ordinacionera  tocius  regni  Anglie  fuit  menfura  domini  regis 
compoftt^,  videlicet,  quod  denarius  qui  vocatur  fterlingus  rotundus  et  iine 
tonlura  ponderabit  triginti  duo  grana  frumenti  in  roedio  fpice.  Et  uncia 
pQ44eVafit  viginti  denarios.  Et  duodecim  uncie  faciunt  libram  London/’ 

Stitt,  “Pe  Ponderibus  et  Menluris,” 31  Ed.  I. 

always 
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always  fubje&t  to  more  uncertainty  than  the  latter.  Mr. 
Ward  tell  us,  in  his  Mathematics,  that  he  found,  by  a  very 
nice  experiment,  that  the  pound  avoirdupoife  weighed  6 999^ 
grains  troy ,  and  yet  we  find,  from  the  Report  on  the  Weights 
of  Europe  in  general,  in  the  Memoirs  of  the  French  Academy 
of  Sciences  for  1767,  that  the  ratio  between  the  avoirdupoife 
and  troy  pounds,  which  M.  Tibet  had  obtained  for  the  pur- 
pofe,  was  that  of  7004-5  to  5760. 

“  The  appreciation  of  the  weight  of  a  cubic  inch  of  di- 
ftilled  water  is  principally  founded  on  the  experiments  of 
Sir  George  Shuckburgh  Evelyn,  Bart.,  defcribed  in  the  Fhi- 
lofophical  Tranfa£tions  for  1798  ;  from  a  mean  of  which  it 
follows  *,  that  the  cubic  inch  of  diftilled  water  at  6cF,  under 
the  circumftances  defcribed  in  §  16,  weighs  252*50 6  grains 
of  the  ftandard  troy  pound  made  for  the  Committee  of  the 
Houfe  of  Commons  in  1758,  or  252*8-6  if  weighed  in  va¬ 
cuo. 

u  A  variety  of  motives  concur  to  induce  the  authors  to 
take  thefe  as  ftandard  experiments.  All  the  older  attempts 
of  this  kind  are  of  no  value  whatever,  having  been  made  with 
water  which  was  not  diftilled,  and  under  other  circumftances 
which  render  them  liable  to  innumerable  errors  :  even  the 
celebrated  experiment  of  Mr.  Everard  in  1696  was  made  with 
undiftilled  New  River  water.  The  only  ones,  perhaps,  which 
are  at  all  to  be  compared  with  thofe  of  Sir  G.  S.  Evelyn  are 
thofe  of  Dr.  Robifon,  and  the  French  Commiffioners  of 
Weights  and  Meafures. 

Ci  The  former  gentleman  weighed  a  cylinder  whofe  height 
and  diameter  were  each  6  inches,  taken,  as  he  fays,  from  a 
moft  accurate  copy  of  the  Exchequer  ftandard,  feveral  times 
in  diftilled  water  at  550,  and  found  that  it  loft  42895  grains 
of  its  weight  without  a  variation  of  2  grains  in  the  wfyole. 
Now,  the  folid  content  of  the  above  body  being  63  X  *785398, 
or  169-646  cubic  inches,  a  cubic  inch  of  water  weighs  in 
air,  according  to  this  experiment,  252*85  grains  at  55°;  or, 
by  Mr.  Gilpin’s  Tables,  exactly  252-f  at  6o°. 

<sr  The  authors  of  this  eflay  are,  however,  induced  to  pre¬ 
fer  the  experiments  of  Sir  G.  S.  Evelyn  to  that  of  Dr.  Robi¬ 
fon,  principally  for  the  following  reafon  : — He  does  not  tell 
us  whether  his  weights  had  been  immediately  and  accurately 
compared  with  any  of  the  parliamentary  ftandards.  The  ad- 
juftment  of  the  beft  weights  is  generally  thus  performed  : — 
They  are,  in  the  firft  place,  filed  to  fomething  near  the  re¬ 
quired  weight;  then  ground  on  a  ftone,  and  afterwards  po- 

*  See  Philofophical  Journal,  Odtavo  Series,  vol.  iv.  p.  35  (No.  for 
Jar.,  J803.) 
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lifhed.  Now,  it  very  frequently  happens,  that  fome  of  theic 
operations  are  carried  a  little  too  far,  and  one  or  two  of  the 
weights  rendered  fomewhat  too  light ;  and  when  this  is  the 
cafe,  unlefs  the  workman  can  beabfolutely  depended  on,  the 
whole  let  will  infallibly  be  fpoiled  ;  for,  inftead  of  making 
new  ones  to  fupply  their  place,  he  will,  nine  times  in  ten, 
prefer  the  adjufting  the  others  to  them ;  conceiving  it  to  be 
of  more  confequence  that  they  fhould  all  agree,  than  that  they 
fhould  be  accurately  of  any  particular  weight.  When  weights 
are  fucceffively  copied  from  each  other  a  number  of  times, 
the  laft  of  the  feries  will  therefore  frequently  be  lighter  than 
the  firft,  and  fometimes  very  confiderably  fo. 

“For  the  appreciation  of  the  weight  in  troy  grains  of  a  cubic 
inch  of  diftilled  water  at  6o°,  from  the  experiments  of  the 
French  comrniflioneri  of  weights  and  mealures,  we  have  the 
following  data. 

“  We  are  told  by  the  InJlruSt'ion  fur  les  Bolds  &  Mefures , 
prefixed  to  M.  BrifFon’s  Traite  de  Bhyjique ,  and  which  is  cer¬ 
tified  by  the  commiffioners  to  be  “  exactly  founded  on  the 
ref ults  obtained  and  recorded  by  the  faid  commiffion,”  and 
in  feveral  other  works,  that  they  weighed  diddled  water  in 
nine  different  cafes  at  various  temperatures,  in  air  and  in 
vacuo.  We  will,  however,  feledt  the  cafe  which  they  have 
thought  proper  to  alfume  as  the  bafis  of  their  ffandard  of 
weight,  viz.  that  in  which  the  weight  of  water  is  taken  at  its 
maximum  of  denfity  (or  about  the  temperature  of  40°  of  Fahr.) 
and  in  vacuo ;  under  which  circumftances  they  inform  us 
that  the  cubic  decimetre  weighs  2  pounds  5  gros  and  35*15 
grains,  or  18827*15  grains  of  the  pozds  de  marc. 

“  Ihis,  according  to  M.  Tibet’s  appreciation  of  the  Eng- 
lifh  troy  pound,  which  he  makes  equal  to  7021  of  thefe  grains, 
is  equal  to  154457  grains  troy. 

“  Now,  we  find  from  the  report  made  to  the  Mathematical 
and  Phyfical  Clafs  of  the  National  Inftitute  on  the  27th  of 
December  1801  *,  relative  to  a  comparifon  of  the  metre  with 
a  Icale  of  M.  Pidtet's,  which  was  exactly  fimilar  to  that  of 
Sir  George  Shuckburgh  Evelyn,  that  this  meafure  is  equal  to 
39*38272  inches  of  that  Icale  when  at  32°;  or,  correcting  for 
temperature  according  to  General  Roy’s  table  of  the  expan¬ 
sion  of  his  brafs  fcale,  in  the  75th  volume  of  the  Philofophical 
1  ran  factions ,  equal  to  39*37 1 2  inches  of  the  fame  fcale  when 
at  6o°;  the  French  plaiina  and  iron  ftandards,  when  at  the 
freezing  point,  indicating  the  length  of  the  metre. 

“  The  cubic  decimetre,  therefore,  is  equal  to  61*02896 

’  Philolophical  Magazine,  vol*  xii.  p.  429. 
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cubic  inches  of  Sir  G.  S.  Evelyn’s  flandard  at  6o°,  and 
J5445*7  6  *02896  is  equal  to  253*088  ;  the  weight  in  troy 

grains  of  fuch  a  cubic  inch  of  water  at  its  maximum  of  den- 
fity  and  in  vacuo,  according  to  the  experiments  of  the  French 
commifhoners. 

“Now,  according  to  Mr.  Gilpin’s  Tables  (Phil.  Tranf.  for 
1794,  p.  382),  the  fpecific  gravity  of  water  in  this  hate  is  to 
that  which  it  poflefles  at  6o°  as  1000*94  to  1000.  But  1000  94 
:  1 000  ; :  253*088  :  252*851.  The  weight  of  a  cubic  inch  of 
water,  therefore,  according  to  this  method  of  calculation, 
>vould,  if  weighed  in  vacuo  at  6o°,  be  =  252*85  grains ;  and 
if  weighed  in  air  at  the  fame  temperature,  under  the  preflu  re 
of  297  inches,  =  252*55;  being  within  T^^th  part  of  the 
weight  deduced  from  Sir  G.  S.  Evelyn’s  experiments. 

44  It  was  thought  indifpenfable  thus  to  ftate  the  hypothefes 
on  which  the  authors  have  proceeded  with  refpeCt  to  their 
calculations,  and  confequently  with  regard  to  the  inftruments 
which  they  have  hitherto  manufactured  for  afcertaining  the 
relative  ftrengths  and  values  of  liquors  of  various  defcriptions, 
and  particularly  thofe  which  conflitute  the  fubjeCI  of  thefe 
fheets.  I  he  variation  of  denfity  in  alcoholic  compounds  is 
a  circumftance  which  is  not  only  of  importance  to  the  mer¬ 
chant,  the  fpirit  dealer,  and  the  revenue  officer;  to  the  phi- 
lofopher,  who  is  engaged  in  the  inveftigation  of  the  nature 
and  progreffion  of  thofe  forces  by  which  the  conftituent  par¬ 
ticles  of  matter  are  conne&ed  with  each  other,  it  muff  alfo 
afford  matter  of  interefting  contemplation.  It  is,  therefore, 
of  no  inconfldcrable  confequence  that  every  thing  relating  to 
it  fliould  be  effablifhed  on  the  beft  authorities  and  the  fiTreff 
foundations,  and  that  the  public  (hould  be  enabled  to  judge 
of  the  degree  of  credit  which  is  to  be  given  to  thofe  who  en¬ 
deavour  to  elucidate  fo  important  afubjeCT” 
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r  "  HIS  fociety  has  organized  a  commiflion  of  experiments. 
Thouret  is  eleCted  prefident ;  Aboville,  vice-prefideiit ;  and 
Izarn,  fecretary. 

M.  Winckler  gave  an  extradl  of  feveral  obfervations  on 
cafes  of  deafnefs  cured  by  M.  Schaub,  of  Caflel. 

The  fenator  Abrial  communicated  a  memoir  of  M.  Pfing- 
llen,  director  of  the  inltitution  for  deaf  and  dumb  at  Kiel, 
6  tending 
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tending  to  prove  that  Galvanifm  is  of  very  little  ufe  in  deaf- 

nefs.  '  .  , 

M.  Mojon  gave  an  account  of  fome  experiments  which 

feem  to  prove  that  Galvanifm  is  proper  for  retarding  the  pu¬ 
tridity  of  animal  matters. 

M.  Nauche  the  prefident,  and  Pajot-Laforet,  communi¬ 
cated  a  new  Galvanic  phenomenon.  Having  fubjeCted  to 
the  action  of  the  pile  frogs  expofed  to  a  temperature  of  ten 
decrees  below  zero,  they  obferved,  that„repeated  contact  of 
the  conductor  communicating  with  the  copper  pole  produces 
the  development  of  a  whitifh  mucous  fluid,  exceedingly  abun¬ 
dant  in  the  liver,  lungs,  and  particularly  the  nerves  and  the 
heart;  not  very  abundant  in  the  mufcles,  the  inteftines,  and 
none  in  the  integuments;  while  the  conductor  in  communi¬ 
cation  with  the  zinc  pole  produces  no  development  of  this 
fluid,  and  fcems  rather  to  caufe  that  which  has  been  pro¬ 
duced  to  disappear. 

C.  Gautherot  has  made  a  feries  of  experiments  tending  to 
prove  that  electricity  is  developed  in  the  ratio  of  the  furfaces, 

C.  Nauche  the  prefident,  with  his  fellow-labourers  Bonnet 
and  Pajot-Laforet,  has  been  able,  by  means  of  two  homoge¬ 
neous  metallic  conductors,  to  draw  off  the  eleCtric  fluid  from 
the  brain  and  fpinal  marrow  of  an  ox  recently  killed,  and  to 
convey  it  to  the  thighs  of  a  frog,  where  it  produced  mufcular 
contractions.  This  operation  fucceeded  alfo  in  the  palpi¬ 
tating  mufcles,  and  could  be  continued  only  a  quarter  of  an 
hour  after  death.  The  fenator  Lamartilliere  gave  an  explana¬ 
tion  of  the  difengagement  of  mucous  matter  by  the  poles, 
and  fhowed  that  it  arifes  from  a  chemical  decompofition. 

C.  izarn  gave  an  account  of  the  conftruCtion  of  a  pile  in¬ 
vented  by  C.  Alizeau,  in  which,  inftead  of  difks  moiftened 
with  a  faline  folution,  a  ftratum  of  moiftened  fait  is  employed, 
and  which  can  produce  its  effeCts  for  a  month  without  being 
cleaned. 

The  Commiffion  of  Medical  Application,  confiding  of 
Guillotin,  Dudaujon,  Petit-Radel,  &c.  have  made  a  great 
number  of  experiments  on  afphyxia  by  ftrangulation. 

The  application  of  Galvanifm  to  difeafes,  fufpended  in  con- 
fequence  of  the  winter  feafon,  is  going  to  be  refumed  at  a 
place  defined  for  the  purpofe  in  the  School  of  Medicine,  and 
in  the  private  laboratory  of  the  fociety. 
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LI,  Intelligence  and  Mifcellaneous  Articles. 
antiquities. 

GtENERAL  RE'VNIER  having  prefented  to  the  French 
National  Inftitute  a  tunic  and  the  remains  of  forne  antient 
veftments  found  near  Sahara,  in  Egypt,  the  three  claffes  ap¬ 
pointed  commiffiorrers  to  give  in  a  report  on  thefe  curious 
articles.  A  very  exa&  idea  may  be  given  of  this  tunic  by 
comparing  it  to  the  tunics  worn  by  the  deacons  and  fubdea- 
cons  of  the  Roman  catholic  church,  if  we  fuppofe  the  latter 
to  have  long  clofe  fleeves,  as  was  formerly  the  cafe.  It  is 
ornamented  with  embroidered  pieces,  fome  of  which  defcend 
from  the  fhoulders  ;  others  are  applied  to  the  fhoulders,  and 
at  the  bottom  before  and  behind  :  two  pieces  of  the  fame 
kind  furround  the  extremity  of  the  fleeves.  The  colour  of 
the  fluff  is  a  fouci  yellow,  and  the  embroidery  is  puce  co¬ 
lour,  or  dark  brown.  The  defign  is  of  little  importance,  and 
has  no  relation  either  to  natural  objedts,  to  hieroglyphics,  or 
to  written  characters.  The  fluff  has  been  wove  in  the  loom, 
but  the  embroidery  feems  to  have  been  executed  according 
to  the  procefs  of  tapeflry  au  petit  point.  In  regard  to  the 
nature  of  them,  chemifts  have  found  that  the  yellow  fluff  of 
the  tunic  is  animal  matter.  In  regard  to  the  embroidery, 
the  yellow  tiffue  or  ground  is  vegetable  matter,  and  the 
brown  thread,  animal  matter. 

General  Reynier  was  not  able  to  procure  any  further  in¬ 
formation  from  the  inhabitants  of  Sahara,  who  fold  him  this 
tunic,  except  that  they  had  found  it  with  other  articles  in  a 
pat  filled  with  land  which  they  had  dug  up. 

No  particular  account  can  be  given  of  the  time  when  this 
tiffue  was  wove,  nor  of  the  perfonage  to  whom  it  belonged. 
In  the  report  made  on  it  to  the  Inftitute,  the  author  {hows 
that  it  belonged  neither  to  a  Macedonian  nor  a  Greek  efta- 
blifhed  in  Egypt,  as  it  has  fleeves  which  defcend  to  thewrift, 
whereas  the  Grecian  tunic  had  no  fleeves,  or  fleeves  fo  fliort 
that  they  reached  only  to  the  elbow ;  but  it  appears  certain 
that  the  Macedonian  tunic  was  not  different  from  the  Gre¬ 
cian.  The  Macedonians  were  diflinguifhed  from  the  other 
Greeks  only  by  their  head-drefs  ( caujia )  and  their  chlamys. 
Ihe  tunic  of  Sakara  belonged  then  to  an  Egyptian.  But  the 
point  is  to  determine  at  what  period.  The  author  of  the  re¬ 
port  only  fays,  that  it  cannot  be  older  than  the  time  when 
Thebes  was  abandoned.  The  grottoes  of  Sahara,  which  are 

at 
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at  the  diflance  of  a  few  miles  from  Thebes*  near  the  ruins 
of  Thebes*  were  no  doubt  dug  about  that  time.  It  was  in 
the  fixth  century  before  the  Chriflian  aera  that  Cambyfes  ra¬ 
vaged  Thebes*  and  plundered  it  of  its  riches  and  monuments. 
The  mod  remote  period,  therefore,  which  can  be  affigned  to 
the  time  when  the  tunics  were  wove  is  the  fifth  or  fourth 
century  before  Auguflus. 

It  is  impoffible  to  fay  any  thing  more  correft  in  regard  to 
the  perfonage  who  wore  it.  We  are  told  by  Herodotus  that 
the  Egyptian  prielts  wore  a  fingle  veflmentof  linen,  and  (hoes 
of  papyrus.  The  priefts  of  Ifis  at  Rome  were  called  the  troop 
clothed  in  linen,  linigera  turba.  Pythagoras,  who  imitated 
them,  made  no  ufe  of  woven  fluffs  made  from  animal  mat¬ 
ters,  The  tunic  of  Sahara  was  therefore  not  worn  by  an 
Egyptian  of  the  facerdotal  order. 

%  did  not  form  part  of  a  female  drefs,  for  we  are  told  alfo 
by  the  father  of  hiflory  that  the  Egyptian  Women  were  clothed 
in  linen.  The  men  ufed  alfo  fimilar  veflments  j  but  they 
wore  above  thefe  tunics  white  woollen  veflments.  “  But/’ 
Herodotus  adds,  “  they  do  not  wear  woollen  veflments  in 
the  temples,  and  they  do  not  bury  their  dead  in  dreffes  of  that 
kind :  they  w-ould  be  confidered  as  indecent." 

The  yellow  colour  of  the  tunic,  if  not  the  effect  of  anti¬ 
quity,  would  be  no  proof  of  its  not  having  belonged  to  an 
Egyptian  ;  but  if  it  be  the  effeft  of  art,  we  may  fuppofe  that 
it  was  the  diflingui filing  mark  of  fotne  dignity.  In  a  word, 
the  only  thing  certain  which  can  be  faid  of  this  Egyptian 
vefltnent  is,  that  it  was  not  conveyed  with  the  body  of  a  de*- 
ceafed  perfon  to  the  grottoes  of  Sakara,  which  ferved  as 
tombs,  becaufe  it  was  repugnant  to  the  ideas  of  the  Egyp¬ 
tians  to  be  interred  in  wove  woollen  cloth.  It  muft  therefore 
have  been  depofited  with  other  riches  which  the  proprietors 
wifhed  to  fecure  from  the  rapacity  of  the  enemy. 

C.  Mongez  has  communicated  to  the  Inflitute  a  memoir 
on  fame  antient  medals  and  other  articles  difcovered  near  Au- 
rillac*  in  the  department  of  Cantal.  Some  workmen  digging 
in  a  meadow  found  the  portion  of  a  circular  inclofure  confifi> 
ing  of  a  double  wall.  It  was  about  fix  feet  in  diameter, 
and  four  feet  eight  inches  in  height ;  but  role  very  little 
above  the  furface  of  the  meadow.  The  interior  wall  was  ot 
baked  brick,  exceedingly  beautiful,  circular*  and  with  the 
joinings  tending  to  the  centre.  This  interior  wall  was  fur- 
rounded  by  another  of  dry  fioties,  deffmed*  no  doubt,  to  hip- 
port  the  earth.  No  traces  of  a  covering  appeared,  and  it  is 
probable  there  never  was  any. 

In  digging  in  this  inclofure,  and  detnolifbing  it,  there  were 
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firfl;  found  medals  of  gilt  bronze  of  all  the  Roman  emperors 
down  to  Commodus,  Otho  excepted;  which  proves  that  in 
the  fecond  century  bronze  medals  of  that  prince  were  exceed¬ 
ingly  rare,  and  that  they  had  not  then,  perhaps,  been  carried 
into  Gaul.  Along  with  the  fmall  veflels  of  baked  earth  which 
contained  thefe  medals,  there  were  dug  up  fome  fmaller  ones 
which  contained  aromatic  fubftances.  The  workmen  took  them 
for  tobacco;  but  finding  by  the  tafle  that  they  were  deceived, 
they  threw  them  away,  and  carefully  wa (lied  the  vefTels  which 
contained  them  ;  fo  that  neither  the  nature  of  thefe  aroma¬ 
tics,  nor  even  the  odour  which  the  vetfels  would  have  re¬ 
tained,  could  be  known.  Two  fmall  bits  of  very  white 
moulded  clay  were  alfo  dug  up  :  one  rep  refen  ted  a  dog,  the 
legs  of  which  were  broken  ;  the  other  was  a  female  buff,  but 
the  remainder  of  the  body  was  deftroyed  by  the  digging.  A 
clafp  of  bre 
be  worn  01 
dug  up. 

The  circular  form  of  the  inclofure  difeovered  near  Aurillac 
induces  C.  Mongez  to  conjecture  that  it  might  have  been 
ufed  for  burning  dead  bodies,  and  that  it  was  an  ujlrmum , 
Inch  as  the  circular  inclofure  of  earth  in  which  the  body  of 
Auguftus  was  burnt,  and  which  was  religioufly  preferved  near 
his  maufoleum,  ftill  in  part  exiting;  and  fuch  as  the  inelo- 
fure  of  the  fame  form  difeovered  in  1763  near  Placentia,  in 
the  ruins  of  the  antient  Veleiar  which  appears  to  have  been 
buried  by  the  fall  of  a  mountain,  and  which  Winckelmann 
found  to  be  an  ujlrmum .  Some  of  the  inferiptions  011  antient 
fepulchral  (tones  of  the  Romans  announce  an  exp-refs  prohi¬ 
bition  to  confiruCt  an  ujlrmum  near  a  monument.  The  reafon 
of  this  prohibition  has  not  yet  been  examined.  After  men¬ 
tioning  the  law  of  the  twelve  tables,  which  forbade  the  burn¬ 
ing  of  bodies  nearer  any  edifice  than  thediftance  of  fixty  feet, 
without  the  owner's  confent,  C.  Mongez  is  of  opinion  that 
this  prohibition  fuppofedfome  edifice  to  be  in  the  neighbour¬ 
hood,  the  proprietor  of  which  infilled  on  the  rigorous  execu¬ 
tion  of  the  law. 

'  In  regard  to  the  fmall  female  bufi:  found  near  Aurillac, 
C.  Mongez  obferves,  that  Montfaucon  has  given  engravings 
of  four  female  figures  of  the  like  kind.  They  were  all  of  that 
kind  of  argillaceous  earth  called  tobacco-pipe  clay;  the  work- 
manfhip  was  coarfe,  and  they  had  all  been  moulded  :  one  of 
them  was  found  in  1710,  in  digging  in  the  abbey  of  Saint- 
Lomer,  at  Blois.  It  was  depofited  in  a  fmall  grotto  contain¬ 
ing  the  half-burnt  bones  of  animals,  among  which  were  found 
the  thigh-bone  of  a  horfe  and  the  tooth  of  a  dog.  The  Gauls 

were 
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were  accuftomed  to  throw  into  the  funeral  piles  of  their  dead, 
thofe  animals  they  had  been  fondeft  of,  fuch  as  dogs  and 
horfes.  There  is  reafon,  therefore,  to  conclude  that  the  grotto 
of  Blois  was  a  burying-place  of  the  Gauls,  and,  by  analogy, 
that  the  inclofure  of  Aurillac  belonged  to  the  fame  nation. 
The  female  buft  found  there  exhibits  the  fame  characters  as 
the  figures  publifhed  by  Montfaucon  ;  and  befides,  there  tvas 
found  along  with  it  a  figure  of  a  dog  of  the  fame  fubitance 
and  workmanfhip. 

Thefe  female  figures  have  been  fo  often  dug  up  in  the  fe- 
pulchres  of  the  Gauls,  and  the  ftyle,  the  workmanfhip,  and 
materials  have  fo  great  a  refemblance,  that  one  cannot  help 
fuppofing  that  they  muff  have  been  deposited  there  from  the 
fame  motives.  C.  Mongez  is  of  opinion  that  they  may  have 
reprefented  the  principal  mother  goddeffes  in  general,  and 
thofe  in  particular  whom  the  deceafed  whole  afhes  re- 
pofed  in  thefe  tombs  had  adopted  as  their  protestors.  A 
great  deal  has  been  written  on  the  mother  goddeffes  men¬ 
tioned  in  the  lepulchral  infcriptions  of  the  Romans  :  Diis 

matribus . matronis ,  &c.  As  bas-reliefs  reprefenting 

three  females,  fometimes  (landing  and  fometimes  fitting, 
holding  fruits,  cones  of  the  fir-tree,  and  cornucopias,  were 
fometimes  added  to  fuch  infcriptions ;  the  mother  god- 
delfes  were  at  firfl  taken  for  rural  deities  :  but  one  of  thefe 
monuments  was  found  in  the  city  of  Lyons,  and  on  others 
they  are  called  the  mothers  of  Galicia,  the  mothers  of  the 
Gabii,  8cc.  Their  protection  therefore  was  extended  to 
cities  and  provinces  alfo.  Keyfler  thinks  that  they  were 
thofe  druid  females  for  whom  the  Gauls  entertained  fo  great 
a  veneration  ;  but  this  opinion  is  contradicted  by  monuments 
of  the  fame  kind,  confecrated  in  countries  at  a  very  great 
difiance  from  Gaul.  Others  confidered  the  mother  goddeffes 
as  the  three  Parcae  or  Fates;  but  it  is  not  certain  that  the 
Parcse  ever  formed  a  part  of  all  the  nations  among  whom 
the  deities  in  queftion  were  worfhipped:  befides,  the  latter  had 
their  proper  denomination,  Fata.  In  the  iaft  place.  Barrier 
propo fed  a  ftill  more  probable  opinion  refpeCling  the  mother 
goddeffes  :  he  fuppofed  them  to  be  deities  common  to  feveral 
nations,  and  that  their  furnames  denoted  the  places  where 
they  were  worfhipped. 

To  this  may  be  added,  that  the  women  acknowledged  them 
as  their  fpecial  proteCtors;  for  we  read  on  two  infcriptions: 
Matronis  Gabiabus . . Junonibus  Gabiabus .  Every  wo¬ 

man  believed  that  (lie  had  a  female  genius  who  protected 
her,  and  whom  (lie  called  her  Juno.  The  Greeks,  the 
Cretans  in  particular,  and  the  Sicilians,  rendered  worfhip  to 
9  the. 
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the  celeftial  bears  under  the  name  of  Mothers.  But  it  ap¬ 
pears  doubtful  whether  the  mother  goddeffes  of  the  Gaul’s  of 
Britain,  Germany,  Spain,  &c.  were  the  fame  deities.  It  is 
at  lead  certain  that  in  confequence  of  migrations,  the  notions 
refpebting  thefe  goddeffes,  their  functions  and  attributes,  had 
at  that  time  been  ftrangely  altered.  The  figures  given  by 
Montfaucon  hold  children  in  their  arms,  like  the  female 
figures  feen  on  medals  of  fome  of  the  empreffes,  with  the 
legend  Juno  Lucina;  which  confirms  the  opinion  of  C. 
Mongez,  that  thefe  figures  reprefent  the  mother  goddeffes  in 
general,  and  in  particular  the  Junos  and  Genii  of  women. 

PALLADIUM,  OR  NEW  SILVER. 

We  have  juft  been  favoured  with  a  fpecimen  of  a  metal, 
faid  to  be  a  new  one,  to  which  the  above  name  has  been 
given,  and  which,  among  others,  is  faid  to  poffefs  the  fol¬ 
lowing  properties  : — i.  It  difi'olves  in  pure  fpirit  of  nitre,  and 
makes  a  dark  red  folution.  i.  Green  vitriol  throws  it  down 
in  a  ftate  of  a  regulus  from  this  folution,  as  it  always  does 
gold  from  aqua  regia.  3.  If  you  evaporate  the  folution  you 
get  a  red  calx,  that  diffolves  in  fpirit  of  fait  or  other  acids. 
4.  It  is  thrown  down  by  quickfilver,  and  by  all  the  metals 
but  gold,  platina,  and  filver.  5.  Its  fpecific  gravity  by  ham¬ 
mering  was  only  11*3;  but  by  flatting,  as  much  as  n*8. 
6.  In  a  common  fire  it  tarnifhes  a  little,  and  turns  blue; 
but  comes  bright  again,  like  other  noble  metals,  when 
Wronger  heated.  7.  The  greateft  heat  of  a  blackfmith’s  fire 
would  hardly  melt  it.  8  But  if  you  touch  it  while  hot  with 
a  fmall  bit  of  fulphur,  it  runs  as  eafily  as  zinc. — It  is  fold 
only  by  Mr.  Forfter,  at  No.  2,6  9  Gerrard-ftreet,  Soho,  Lon¬ 
don,  in  famples  of  five  (hillings,  half  a  guinea,  and  one  guinea 
each. — We  have  not  had  time  to  fubjebt  the  fpecimen  fent 
to  us  to  any  chemical  tefts.  When  we  do,  we  (hall  report  the 
refult  to  our  readers.  Where  or  how  it  has  been  procured 
we  have  not  vet  learnt. 


IMPROVED  LAMPS. 


Mr.  Paul,  of  Geneva,  now  in  London,  has  made  fome  im¬ 
portant  improvements  in  the  conftru&ion  of  lamps  and  re- 
fle&ors,  by  which,  among  other  advantages,  that  light  which 
is  ufually  thrown  up  into  the  atmofphere  and  loft,  is  reflected 
to  the  fpace  intended  to  be  illuminated ;  by  which  a  much 
greater  effebl  is  produced,  and  at  the  fame  time  a  faving  in 
the  confumption  of  the  oil.  We  underhand  they  are  foon  to 
be  employed  by  Mr.  Smethurft  in  lighting  the  ftreets. 


ASTRO- 
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ASTRONOMY. 

In  our  lad;  we  prefented  our  readers  with  tables  containing 
the  geocentric  motion  of  the  two  new  planets,  Ceres  Ferdi- 
nandea  and  Pallas,  for  the  month  of  April ;  we  now  fubjoin 
tables  of  their  motion  calculated  for  the  month  of  May  1803. 


Geocentric  Motion 
of  Pallas. 

Geocentric  Motion  of 
Ceres  Ferdinandea. 
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GALVANISM. 

Profeffor  Aiding  when  on  his  way  to  France,  made  the 
following  experiment  at  Calais  : — He  extended  a  wire  from 
the  top  of  the  Well  Jetty  to  Fort  Rouge,  diftant  about  160 
feet,  and  which  are  feparated  by  an  arm  of  the  fea.  The 
extremity  of  this  wire  towards  the  jetty  was  immerfed  in  the 
water,  the  other  extremity  was  fixed  to  a  mall,  and  a  portion 
of  the  wire  was  free.  A  fecond  wire  was  difpofed  in  fuch  a 
manner,  that  its  lower  extremity  was  immerfed  in  the  water 
.at  the  bottom  of  the  maft,  while  its  upper  extremity  could  be 
made  to  communicate  with  the  wire  fixed 'to  the  maft.  Be¬ 
tween  the  extremity  of  the  wire  attached  to  the  maft  and  that 
of  the  fecond  wire  immerfed  in  the  fea  the  profefTor  placed 
an  animal,  as  a  prepared  frog  for  example,  which  being  then 
brought  into  contaH  with  the  two  wires,  immediately  expe¬ 
rienced  the  ufual  contractions.  The  ica  water,  therefore, 
ferved  as  a  conductor  between  the  other  extremities  of  the 
wires.  ; 

A  NEW  SPECIES  OF  INOCULATION. 

Accounts  have  been  received  from  one  of  the  travellers  in 
Africa  (Hornemann,  we  believe),  ftating,  that  in  a  diftrift 
which  he  has  vifited  he  found  a  kind  of  inoculation  pra&il’ed, 
which  anfwers  the  fame  end  refpe&ing  fyphilis  that  the  vac¬ 
cine  pock  does  refpeHing  the  fmall-pox — exempting  the  pa¬ 
tient  from  the  poftibility  of  infection. 


[  239  ] 

LIT.  Letter  from  Dr.  Olbers  of  Bremen  to  Baron  Yon 
Zach^ok  the  Stones  which  have  fallen  from  the  Hea¬ 


vens 


O  U  know  that  in  a  ledhire  which  I  delivered  in  the 
Mufeum  of  Bremen  in  the  year  1795,  on  the  (bower  of 
{tones,  as  it  is  called,  which  fell  at  Siena  in  Italy,  I  ex~ 
p  re  fled  the  fame  idea  which  I  lately  read  with  much  fatis- 
faction  in  a  letter  of  Laplace,  in  which  he  fays  :  It  is  not 

impoffible  that  large  maffes,  detached  from  fame  of  the  ce¬ 
leb  ial  bodies,  and  particularly  from  the  moon,  may  have 
fometimes  been  projedled  to  the  earth.”  As  you  require  a 
more  circumftanlial  illuftration  of  this  fubject,  I  embrace 
the  prefect  opportunity  of  gratifying  your  willies. 

I  mu  ft  readily  acknowledge,  that  when  I  wrote  the  before- 
mentioned  eifav  on  the  fhower  of  (tones  which  fell  at  Siena, 
I  confidered  thefe  (tones  to  be  of  a  volcanic  origin.  The 
(tones  found  at  Siena  fell  at.  the  diftance  of  ftxty  miles  from 
Vefuvius,  only  eighteen  hours  after  the  commencement  of 
the  great  eruption  which  deftroved  the  unfortunate  Torre 
del  Greco,  and  of  which  fo  elegant  a  defeription  has  been 
given  by  fir  William  Hamilton.  I  was  acquainted  with  the 
principles  of  Zolner  and  Lichtenberg,  according  to  which 
thefe  (tones  could  not  he  aferibed  to  Vefuvius ;  but  to  me 
thefe  principles  did  not  appear  fat  is  factory.  The  great  ve¬ 
locity  which  would  be  necelTary  to  make  a  mafs  projedted 
from  Vefuvius  to  proceed  to  fo  great  a  diftance,  was  not  fuf- 
ficient  to  induce  me  to  abandon  mv  opinion.  Bv  calculation 
i  found  that  it  was  not  fo  great  as-  what  might  he  luppofed 
to  be  produced  by  the  dreadful  con-vulfion  which  takes 
place  on  fuch  occa lions.  What  tended  chiefly  to  confirm 
me  in  mv  idea  was,  that  fir  William  Hamilton  then  be¬ 
lieved  that  lie  had  often  found  at  Vefuvius  (tones  which  bad 
a  great  refemblance  to  thofe  which  fell  at  Siena  f.  I  alfo 
fuppofed  that  Vefuvius  might  have  projedted  from  one  of  its 
mouths  a  half-fufed  mafs  at  an  angle  of  from  forty  to  fifty 
degrees,  which,  like  every  thing  elfe  proceeding  from  the 
crater,  was  in  a  high  degree  electric;  that  this  tnals  had 

*  From  Alvcmeem e  Konji  en  Letter -Bod*,  No,  17,  1803. 

+  Stones  of  the  fame  nature,  at  lev: ft  as  far  as  the  eye  can  judge  of 
them,  are  frequently  found  on  Mount  Vefuvius;  and  when  I  was  on  the 


mouths;  but  as 


mountain  lardy  I  ftarched  for  fuch  ft  ones  reir  the  new 
the  foil  around  them  has  been  covered  with  a  thick  bed  of  allies,  whatever 
was  thrown  up  during  the  force  of  the  eruption  lies  buried  under  thofe 
allies,  &c. — Philofnphical  Tunfadlions  >753,  p,  104, 
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2qo  On  Stones  which  have  fallen  from  the  Heavens. 

taken  its  direction  towards  Siena;  that  when  within  a  cer* 
tain  didance  of  the  earth  it  had  difcharged  itfelf;  and  that 
in  confequence  of  this  difcharge  it  had  burd,  fo  that  the 
fragments  fell  down  in  the  date  of  ignited  dones 

On  the  other  hand,  however,  it  is  known  that  no  fuch 
dones  are  found  on  Mount  Vefuvius.  It  has  been  lately 
fhown  by  the  mineralogical  defcription  of  Count  dc  Bour- 
non,  and  the  chemical  analyfis  of  Mr.  Howard,  that  the 
dones  found  at  Siena  have  a  perfect  refemblance  to  all  the 
other  dones  which  have  been  feen  to  fall  from  the  heavens, 
and  which  certainly  cannot  be  productions  of  our  earth  t* 
My  former  explanation  and  conjectures  fall  therefore  to  the 
ground,  and  we  mud  clafs  the  dones  of  Siena  among  thofe 
which  are  formed  bv  nature  in  fome  mode  with  which  we 
are  unacquainted,  and  which  burding  always  with  the  ap¬ 
pearance  of  light  fall  down  to  the  earth. 

Since  the  time  when  naturalids  fi rfl  ventured,  or  were 
obliged,  to  believe  in  the  falling  of  fuch  dones,  it  has  been 
found  that  this  phenomenon  is  not  fo  uncommon  as  was 
fuppofed.  During  the  lad  century,  fourteen  or  fifteen  in¬ 
dances  at  lead  can  be  quoted. 

When  I  erroneoufly  aferibed  in  my  lectures  the  dones 
found  at  Siena  to  an  eruption  of  Vefuvius,  the  nature  of 
other  dones  fallen  from  the  heavens,  which  certainly  were 
not  of  volcanic  origin,  had  given  oecafion  to  the  quedion, 
whether  it  was  impoffible  that  heavy  maffes  could  be  pro¬ 
jected  to  the  earth  from  other  heavenly  bodies,  and  particu¬ 
larly  from  the  moon?  The  celebrated  done  which  fell  near 
Argos  Potamos,  in  the  year  462  before  ChridJ,  induced  me 
in  particular  to  undertake  an  examination  of  this  quedion; 
and  on  this  oecafion  my  learned  friend,  Mr.  Bredenkamp, 
clergyman  of  Bremen,  was  fo  kind  as  to  collect  for  me  all 
the  pafiages  in  antient  authors  which  make  mention  of  this 
done.  In  regard  to  the  red,  the  reader  may  confult  what 
Struyk,  Pingre  §  and  Chladni  ||  have  faid  on  the  fubjeCt. 

It  appears  from  calculation,  that  when  a  greater  vertical 
velocity  than  34435*7  Paris  feet  in  a  fecond  can  be  given  to 
a  heavy  body  projected  from  the  earth’s  furface,  fuppofing 
the  atmofphere  to  oppofe  no  refidance,  this  body  would  not 

*  The  abbe  lata  actually  faw  a  large  fire-ball  thrown  up  from  Vefu¬ 
vius,  which  when  it  had  reached  a  certain  diftance  burft,  and  the  abbe 
then  heard  a  noife  like  that  of  ftones  falling  down. 

f  Howard's  Experiments  and  Obfervations  on  certain  Stony  and  Me* 
tali  ne  Subftances,  &c. — Philofophical  Tranfaftions  1802. 

+  Plin.  Hift.  Nat.  lib.  ii.  cap.  58.  §  Cometographie,  p.  256. 

jj  Philofophical  Magazine,  vol.  ii. 
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fall  back  to  the  earth,  but  would  continue  to  move  from  it 
in  infinitum .  A  cannon  bullet  fometimes  acquires  a  velocity 
of  1800  or  2000  feet  in  a  fecond*;  and  heavy  maffes  are 
projected  from  the  volcanoes  of  our  earth  with  a  velocity 
four  or  five  times  as  great.  This  velocity,  therefore,  is  far 
greater  than  that  of  35,000  feet  per  fecond.  But  even  if  it 
were  pofiible,  by  the  help  of  chemiftry  and  mechanics,  to 
give  a  ball  a  velocity  of  35,000  feet,  cr  even  more,  per  fe¬ 
cund,  the  ftrong  refiftance  oppofed  by  the  air,  which  always, 
increafes  at  the  leaft  as  the  fquare  of  the  velocity,  would  tend 
very  much  to  deftroy  it.  We  may  therefore  confider  it  as 
almoft  impoflible  that  heavy  bodies  can  ever  be  entirely  pro¬ 
jected  from  the  earth.  I  confider  it  altogether  unneceflary 
to  take  into  account  in  this  calculation  the  influence  which 
the  attractive  force  of  the  moon  would  have  on  the  motion 
of  a  body  projected  in  this  manner. 

But  the  cafe  is  entirely  different  if  we  fubject  to  calcula¬ 
tion  the  motion  of  a  heavy  body  projected  from  the  furface 
of  the  moon.  The  moon  is  a  great  deal  fmaller  than  the 
earth,  poflefles  a  much  weaker  power  of  attraction,  and  at 
the  fame  time  its  atmofphere  is  of  fo  fmall  extent,  and  fo 
rare,  that  it  could  oppofe  very  little  refiftance  to  a  heavy 
body  in  a  ftate  of  motion.  It  is  therefore  pofiible  that  a 
heavy  body  might  be  projected  from  the  moon  with  fuch  a 
velocity  as  to  carryit  to  a  diftance  where  it  would  be  attracted 
with  greater  force  by  the  earth. 

It  is  found  by  calculation  that  7780  feet  per  fecond  is  the 
minimum  of  velocity  with  which  a  body  projected  from  the 
moon  would  require  to  fall  upon  the  earth.  It  appears,  there¬ 
fore,  that  if  heavy  bodies  were  projected  from  the  moon  with 
a  vertical  velocity  of  7800  or  8000  feet  under  certain  circum- 
ftances,  forne  of  thefe  bodies  would  reach  the  earth  and  fall 
down  upon  it.  Such  a  velocity  appears  to  me  to  be  very 
pofiible.  The  furface  of  the  moon,  by  the  new  craters  which 
arifc,  (hows  evident  traces  of  violent  eruptions,  by  which 
even  as  great  or  greater  velocity  might  be  communicated  to 
the  bodies  thrown  up  by  them. 

It  appears  then,  that  it  is  not  altogether  impoflible  that  the 
(tones  or  maffes  which  have  been  feen  to  fall  from  the  hea¬ 
vens,  and  which,  though  entirely  different  from  all  the  mi¬ 
neral  bodies  of  our  earth,  have  a  great  refemblance  to  each 
other,  may  have  fallen  from  the  moon.  It  is  in  their  great 
fimilarity  and  correspondence  that  the  grounds  of  this  opinion 
are  to  be  found;  for  the  fimilarity  of  their  external  appear- 

*  Mcira.de  l’Acad. Royale  des  Sciences  1769,  p.  247. 
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ance,  and  of  their  component  parts,  evidently  (how  that  they 
have  all  had  the  fame  origin.  If  we  admit,  with  Halley  and 
Chladni,  that,  befides  the  large  oeleftial  bodies,  there  are  in 
boundlefs  fpace  an  infinite  number  of  fmall  mafies  which 
move  about  till  they  approach  fo  near  a  planet  as  to  enter  its 
atmofphere,  when  they  take  fire,  burfi,  and  fall  down  upon 
it;  we  can  explain  why  all  thefe  mafies  difperfed  throughout 
infinite  fpace  confift  of  iron,  nickel,  filiceous  earth,  and  talc 
earth,  which,  according  to  the  ingenious  experiments  of  Mr. 
Howard,  are  the  component  parts  of  all  the  mafies  which 
have  fallen  from  the  heavens. 

But,  on  the  other  hand,  great  difficulties  occur,  if  thefe 
Hones  which  have  fallen  from  the  heavens  be  ferioufly  confi- 
dered  as  bodies  projected  from  the  moan.  In  confequence 
of  the  motion  of  the  moon,  bodies  projedted  from  it  acquire, 
befides  their  projedlile  velocity,  that  velocity  which  the  moon 
has  in  the  diredtion  of  the  tangents  to  her  orbit.  If  we 
therefore  take  this  velocity  into  the  account,  it  will  appear, 
that  heavy  bodies  projected  from  the  moon  with  a  velocity  of 
8000  fiet  or  more  per  fecond,  as  foon  as  they  have  got  to 
fuch  a  difiance  from  the  moon  as  to  experience  lefs  attrac¬ 
tion  from  it  than  from  the  earth,  would  deferibe  around  the 
earth  a  conic  ledtion  paffing  more  or  lefs  through  the  moon. 
Thefe  conic  fedtions,  according  to  the  difference  of  the  di- 
redlion  and  velocity,  may  be  either  hyperbolas  or  ellipfes*. 
In  order  that  the  body  fbould  fall  to  the  earth,  the  ellipfe  it 
deferibes  ought  to  be  of  fuch  a  nature  that  its  perigeum  falls 
within  the  body  of  the  earth,  or  at  leafl  within  its  atmofphere. 
Idle  moon,  therefore,  muft  perceptibly  decreafe  in  fize,  as  it 
would  be  necefiary  that  it  fbould  throw  out  a  great  number 
of  mafies  to  make  feme  of  them  reach  the  earth.  For  this 
purpofe  alio  a  very  limited  diredfion  and  velocity  of  the  heavy 
bodies  would  be  required.  And  would  not  an  infinite  num¬ 
ber  of  fuch  fmall  fragments  move  around  our  earth  as  fatel- 
htes  ?  Would  they  not  be  vifible  through  our  heft  telefcopes, 
as  we  know  that  lire- balls  Imnetim.es  are  of  very  great  fize, 
and  as  the  obfervation  of  Ceres  and  Pallas  has  fliown  that 
bodies  of  a  very  fmall  diameter  become  vifible  to  ns  when 
illuminated  by  the  light  of  the  fun  ;  or  are  the  (hooting  fiars, 
which  feem  to  have  a  cofmical  origin,  fuch  fmall  fatel li tes 
of  our  earth  ?  Perhaps  we  ought  to  clafs  among  thefe  alfo 
the  fmall  pale  luminous  f pot  which  Schrdeterfaw  pals  over 
the  field  of  his  telelcope.  Thefe  objedtions,  and  others  which 

*  A  prodigious  velocity  would  be  required  to. make  a  body  projected 
from  the  moon' to  fall  to  the  eaith  in  an  hyperbola. 
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arife  from  an  examination  of  the  circumftances  of  their  fall- 
mg,  feem  to  me  to  he  of  great  importance,  and  difficult  to  be 
removed. 

I  am  therefore  far  from  afferting  that  ihefe  ftones  which 
have  fallen  to  the  earth  are  to  be  confidered  as  mafl’es  pro¬ 
jected  from  the  moon;  nor  does  Laplace  make  any  fuch.  af- 
fertion.  His  object,  as  well  as  mine,  is  to  (how  phi.lofophers 
engaged  in  refearches  on  this  fubjedt  the  poffibility  of  thefe 
rnaffes  having  a  felenitic  origin.  It  is  much  to  be  withed 
that  the  ingenious  Chladni  would  favour  us  with  a  new  edi¬ 
tion  of  his  celebrated  effiay  on  the  mafs  of  iron  $011  nd  in  Si¬ 
beria  *,  as  he  no  doubt  would  be  able,  from  Benzenberg  and 
Braudes’  Obfervations  on  falling  Stars,  Howard’s  Chemical 
Examination,  and  from  various  other  documents,  to  make 
conftderable  additions  to  it. 


LIU.  On  the  Nervous  Power ,  and  its  Mode  of  ading  f. 

IT  has  been  generally  fuppofed  by  phyfiologifls  that  the 
power  by  which  fen  Cations  were  tranlrnitted  to  the  fenforium, 
was  likewife  the  medium  by  which  mental  impreffions  were 
communicated  to  the  body.  But  this  opinion  is  totally  in- 
confiftent  with  that  moft  frequent  obfervation,  that  very  often 
every  poffible  fufceptibility  of  fenfation  is  loft  in-  a  whole 
limb,  which  neverthelefs  retains  voluntary  motion.  This 
appears  moft  ftrikingly  in  the  St.  Vitus’s  dance,  which  de¬ 
prives  the  afflicted  parts  of  every  fufceptibility  of  fenfation 
without  deftroying  voluntary  motion.  And,  on  the  contrary, 
there  are  cafes  where  the  functions  oft  he  fenfes  remain  un¬ 
impaired,  and  are  fometimes  increafed,  while  the  mufcular 
motion  is  completely  loft.  In  order  to  explain  this  pheno¬ 
menon  two  kinds  of  nerves  have  been  hypothetically  adopted, 
nerves  of  fenfation  and  nerves  of  motion  ;  but  without  ren¬ 
dering  the  explanation  more  fatisfa&ory.  Certain  it  is,  that 
the  action  of  mental  irritation  upon  the  body,  and  the  com¬ 
munication  of  the  fenfations  with  the  fenforium,  are  effects 
of  two  different  powers,  which  cannot  poffibly  have  their 
feats  in  one  and  the  fame  organ. 

That  which  is  underftood  by  the  word  nerves  confifts  pro¬ 
perly  of  two  entirely  different  parts,  the  medullary  fuhjlance 

*  Uber  den  urfprung  der  von  Pallas  gefundenen  und  anderer  ihr  ahn- 
llcher  Eifen  und  liber  einige  damn  in  verbindung  Stehende  Na- 

tur-erfcheinungen ;  Von  E.  T.  T.  Chladni.  Riga  1794.  4t0* 
f  From  Rat’s  Arcbiv  jur  die  Pbyjiotogie ,  vol.  i. 
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of  the  nerves,  and  the  cellular  texture ;  the  latter  being  eora- 
pofed  of  cylindric  tubes,  containing  the  former  in  their  ca¬ 
vity  :  and  in  thefe  lubes,  thel'e  (heaths  of  the  nerves,  is  the 
feat  of  the  power  which  continues  the  irritation  of  the  mind 
into  the  body.  The  medullary  fubftance  of  the  nerves,  on 
the  other  hand,  poflefifes  no  other  power  than  that  of  exciting 
in  the  fenforium  fenfations  correfponding  with  the  impref- 
lions  received  by  the  fenfes.  The  cellular  texture  of  the 
nerves  poftefles  a  power  of  contraction,  elafticity;  but  the 
medullary  fubftance  of  the  nerves  polTeftes  only  the  fimple 
fenfitive  power  of  the  nerves.  ’■From  this,  the  above-men¬ 
tioned  phsenomena,  efpecially  thofe  obfervable  in  St.  Vitus’s 
dance,  are  eafily  explained.  The  fenfitive  power  of  the  nerves 
difappears,  becaufe  its  organ,  the  medullary  fubftance,  is  de- 
ftroyed  or  wounded.  The  two  following  arguments  confirm 
the  correCtnefs  of  this  opinion  : — I.  According  to  Aaneman’s 
numerous  experiments  on  the  regeneration  of  the  nerves, 
each  end  of  a  nerve  which  has  been  cut  in  two  forms  itfelf 
into  a  fcirrhus,  and  both  afterwards  join  again  in  the  cel¬ 
lular  texture;  but  the  lower  end  of  the  nerve  thus  interfered 
always  lofes  its  fenfitive  power,  whereas  it  recovers  in  a  few 
months  the  power  of  motion  when  both  the  ends  are  joined 
again  by  a  fufficient  quantity  of  the  cellular  fubftance. 
2.  Arfenic  and  all  forts  of  mercurial  preparations,  when 
immediately  applied  to  the  brain,  exhibit  not  the  lead  im¬ 
mediate  effeCt  upon  it.  But  thofe  very  minerals,  when  ap¬ 
plied  in  any  other  part,  excite  the  moil  violent  convulftons 
of  the  whole  body  ;  and  it  is  well  known,  from  other  circum- 
ftances,  that  thefe  produce  the  greateft  irritation  upon  the 
cellular  texture.  Without  entering  into  any  further  elucida¬ 
tion,  every  one  will  eafily  conceive  the  great  importance  of 
thefe  ideas  in  the  explanation  of  many  phyfialogical  and  pa¬ 
thological  phenomena. 


LIV.  'Letter  from  Dr.  Bart  ox  to  Vrofeffor  Zimmer  m  a  nn, 
07i  the  fafcinating  Faculty  •which  has  been  afcribed  to  the 
Rattlefnake ,  and  other  American  Serpents. 

[Concluded  from  p.  202.]  , 

jAlFTER  quoting  Mr.  Michaelis’s  observations,  which  I 
have  already  noticed,  Mr.  Blumenbach  has  the  following 
words  : — u  I  would,  however,  add  another  mode  of  explana¬ 
tion  from  Dr.  Barton’s  work  itfelf,  where  he  affures  11s  that 
the  refult  of  hip  inquiries,  whether  the  rattlefnake  creeps  up 
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trees  or  not,  induces  him  to  believe  the  latter  to  be  the  cafe. 
The  rattlefnake,”  Mr.  Blumenbach  continues,  6f  is  alfo  one 
of  the  lazieft  of  all  the  ferpeut  tribe ;  under  thefe  circum- 
ftances  it  feems  very  natural  that  fuch  a  lazy  animal  fhould 
be  endowed  with  the  fafeinating  power  of  bringing  down 
from  trees  fmall  animals,  which  otherwife  would  have  no¬ 
thing  to  fear  from  a  fnake  that  cannot  creep  upwards/’ 

It  is  true,  as  I  have  afTerted,  that  the  rattlefnake  is  one  of 
the  moft  fluggifh  fpecies  of  ferpents ;  and  further  inquiries 
have  confirmed  me  in  my  former  opinion,  that  this  lerpent 
does  not  climb  up  trees.  But  if  Mr.  Blumenbach  had  re¬ 
collected  what  I  have  fo  particularly  faid  on  the  fubjeCt  of 
the  nidification  of  our  birds*,  he  would  not,  I  prefume, 
have  imagined  that  it  is  at  all  neceffary  that  the  ferpent 
fhould  be  endowed  with  i(  a  fafeinating;  power  of  bringing; 
down  from  trees  fmall  animals.”  I  have  fliown  that  the 
rattlefnake  feeds  upon  bull-frogs,  which  are  never  found 
upon  trees;  upon  the  ground-fquirrel,  which  is  moft  com¬ 
monly  found  upon  the  ground;  and  upon  the  fringilla  ery- 
throphthalma,  or  ground-robin,  a  fpecies  of  finch,  which 
receives  its  common  Englilh  name  from  its  being  fo  gene¬ 
rally  feen  upon  the  ground  +•  I  may  now  add,  that  this 
reptile  feeds  upon  young  rabbits  (lepus  americanus),  wild 
mice  of  different  kinds,  moles  (forex  aquaticus),  and,  many 
other  fmall  animals,  which  it  cannot  have  much  trouble  in 
obtaining  without  its  poffeffing  the  power  of  chanping. 

But  although  the  ratilefnake  is,  in  reality,  a  fluggifh  rep¬ 
tile,  it  is  neverthelefs  an  animal  of  more  activity  than  Mr. 
Blumenbach  feems  to  imagine.  I  believe  it  is  true,  as  the 
old  Indian  J  informed  Mr.  Heckewelder,  that  in  the  fpring 
feafon  thefe  reptiles  make  confiderable  journeys  from  their 
dens  in  fearch  of  food.  I  know  it  to  be  a  fact,  that  they 
fwim  acrofs  ftreams  of  water,  and  even  over  large  rivers.  It 
is  obferved  by  the  hunters  and  others,  that  the  rattlefnake 
fwims  falter  than  it  moves  on  the  land.  Indeed,  it  feems 
to  run  upon  the  furface  of  the  water.  It  is  very  probable 
that  in  thefe  watery  peregrinations  it  may  occafionally  have 
opportunities  of  catching  certain  kinds  of  fifh.  But  this  is 
a  mere  conjecture,  which  at  prefent  I  am  incapable  of  fup- 
porting  by  any  decided  faCt. 

I  have  obferved  it;  my  memoir,  that  “  among  the  Indians 
of  South  America  I  do  not  find  any  traces  of  the  notion  that 
ferpents  cap  fafeinate  other  animals.”  Mr.  Blumenbach, 

A  Memoir,  &c.  pages  50,  51,  52,  53.  f  Ibid,  pages  63  and  64. 

+  See  page  31, 
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however,  informs  us,  that.  Dob  ri  hi  offer  afferts,  in  his  Hi  (lory 
of  the  Abipons,  iC  that  all  the  Spaniards  and  Indians  in  that 
part  of  Paraguay  unanimoufly  afcribo  a  like-  property  to  the 
lnake  called  cfalpalabasF  I  alfo  find  that  Dr.  Bancroft  has 
mentioned  the  fafcinating  power  of  a  large  but  innocuous 
fpecies  of'ferpcnt  which  inhabits  Guiana11. 

I  was  ignorant  of  thefe  faffs  when  I  printed  my  memoir  ; 
and  now  that  they  are  known  to  use,  they  do  not  appear  to 
he  of  much  confequence.  They  certainly  do  not  prove  that 
ferpents  are  endowed  with  the  power  of  fafcinating.  It  is 
not  by  any  means  afcertained  that  the  Abipons  have  not  de¬ 
rived  the  notion  from  the  Europeans,  with  whom  they  have 
been  long  acquainted. 

Since  the  publication  of  my  memoir  I  have  been  able  to 
make  a  more  complete  collection  of  the  fentiments  of  the 
North  American  Indians  on  the  fubjedt.  I  am  led  to  be¬ 
lieve,  that  it  is  far  from  being  the  general  opinion  among 
thefe  people  that  the  rattlefnake  is  endowed  with  the  faculty 
or  charming.  I  cannot  in  any  other  wav  fo  ftrikingly  fliow 
the  notions  of  the  Indians  on  the  fubjcdl,  as  by  extracting 
part  of  a  very  curious  manufcript  which  I  received  from  my 
friend  Mr.  John  Heckewelder — u  Having  queftioned  In¬ 
dians  a  number  of  times  with  refpect  to  lhakes  having  the 
power  of  charming,  and  always  being  anfwered  in  the  nega¬ 
tive,  1  was  at  length  dt  fired,”  fays  Mr.  Heckewelder,  “  to 
give  the  reafoh  the  white  people  had  for  believing  fuch  a 
thing:  which  not  being .  fatisfa&ory,  Pemaholend  f  declared  : 
i  I  he  rattlefnake  obtains  its  food  merely  by  fivnefs,  and  a 
perfevering  patience.  It  knoweth  as  well  where  to  watch 
P)r  its  prey  as  a  cat  does,  and  lucceeds  as  well.  It  has,  and 
retains,  its  hunting  grounds.  In  fpring,  when  the  warm 
weal oer  lets  id,  and  the  woods  feem  alive  with  the  final ler 
animals,  it  leaves  its  den.  It  will  crofs  a  river  and  go  a  mile 
and  further  from  its  den  to  the  place  it  intends  to  fpend  the 
lumnier ;  and  in  fall,  when  ail  the  .young  animals  bred  this 
feafon  are  become  Prong  and  active,  fo  that  they  are  no  more 
fo  eafilv  overtaken  or  caught,  it  diredls  its  courfe  back  again, 
to  its  den,  the  fame  as  a  hunter  does  to  his  catno.  - 

“  ‘  'Hie  wbite  people,’  continued  Pemaholend,  c  probably 
have  taken  the  idea  of  this  fnake  having  the  power  of  charm¬ 
ing  from  a  tradition  of  ours  (the  Indians),  which  our  fore- 
fa triers  have  hanued  down  to  us,  from  many  hundred  years 

j  J 

*  An  FiTay  on  the  Natural  Hiftory  of  Guiann,  &c.  p.  -o- :  Lor <3 on 
*7^3  all.  oieJin,jn,  a  late  writer,  pofitiveiy  denies  ihe  >■  x i It t n c e  of  this 
fitieimfng  power  in  the  aboma,  the  ferptnt  mentioned  by  Dr.  Bancroft. 

A  linage  d  a:  id  much  re  (petted  Delaware  Indian. 

*  r  ’ f  » •  *  ^ 
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back,  and  long  before  ever  the  white  people  came  into  this 
country.  T  hen  (they  tell  us)  there  was  iuch  a  {hake,  and 
a  rattlefnake  too  ;  but  then  there  was  only  this  one  fnake 
which  had  this  power,  and  he  was  afterwards  deftroyed ;  and 
knee  that  time  it  hath  never  been  laid  that  any  other  of  the 
kind  had  made  its  appearance.’  ” 

The  whole  of  this  tradition,  as  related  by  Pemaholend,  is 
in  my  poflfefiion.  It  is  a  very  curious  piece  of  American 
mythology,  and  will  be  published  at  large  in  another  place, 
perhaps  in  my  Fragments  of  the  Natural  Hiftofy  of  Penn- 
fylvania.  It  is  a  new  proof  of  my  aflertion,  “  that  the  my¬ 
thology,  or  fuperftitious  religion,  of  the  Americans  is  a  frag¬ 
ment  of  that  mythology  whole  range  in  Aha  and  in  Africa 
has  been  fo  extenfive  But  this  tradition  is  interefting  in 
the  difeuffion  of  the  queftion  in  which  I  am  now  engaged. 
It  plainly  (hows  that  the  Indians  do  not  in  general  fuppofe 
that  the  rattlefnake  is  gifted  with  the  faculty  of  charming; 
and  it  renders  it  (till  more  doubtful  that  the  whites  derived 
this  notion  from  the  Indians. 

The  Indians  are  fo'  far  from  believing  in  the  exigence  of 
this  faculty  in  fnakes,  that  the  worthy  gentleman  from  whom 
I  received  the  tradition  which  I  have  juft  mentioned,  allures 
me  that  he  would  be  unwilling  in  future  to  trouble  them  with 
any  further  inquiries  on  the  fubjebl,  as  the  lure  reward  of 
the  pains  of  inquiring  is  a  laugh  at  the  eafy  credulity  of  the 
Whites.  I  may  here  add,  what  I  have  mentioned  in  my 
memoir,  that  Mr.  William  Bartram  never  underftood  that 
the  nations  of  Indians  among  whom  he  travelled  had  any 
idea  of  the  fafeinating  p'ower  of '  fnakes  f.  Among  other 
Indians  Mr.  Bartram  vilited,  with  the  zeal  and  knowledge 
of  a  natural! ft,  the  nations  of  Eaft  and  Weft  Florida,  As 
this  ingenious  and  amiable  gentleman  believes  that  ferpents 
can  charm  other  animals,  there  will  be  no  fufpicion,  among 
candid  people,  that  he  has  concealed  the  opinions  of  the  In¬ 
dians  on  the  fubjedf. 

]  think  I  have  now  confidered  every  eflfential  part  of  Mr. 
Bi uinen bach’s  remarks  on  my  memoir.  I  have  little  doubt 
that  this  illuftrious  profelfor,  who  is  not  lefs  candid  than  he 
is  learned  and  ingenious,  will  give  to  the  new  fabls  which  I 
have  adduced  all  the  confideration  which  they  merit.  What 
is  the  proportion  of  that  confideration  I  muft  leave  it  with 
you  and  other  able  judges  to  decide.  In  the  meanwhile  I 
am  not  a  little  flattered  that  one  o{  mv  earlieft  eftays  in  na¬ 
tural  hiftory  has  folieited  fo  much  of  the  attention  of  the  phi¬ 
losophers  of  Europe. 

*  A  Memoir,  &c.  p,  16 — Note,  f  Ibid:p.  14. 
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You  inform  me,  that  my  explanation  of  the  fuppofecl  faf- 
cinating  faculty  of  ferpents  is  adopted  by  many  of  your  na- 
turalifts.  This  is  pleaimg  to  me.  Indeed,  fuch  is  our  felfifh- 
nefs,  that  I  fear  I  fhould  have  felt  fomevvhat  gratified  to  learn 
that  the  theory  had  been  adopted,  though  I  myfelf  had  re- 
linquifhed  it.  But  I  allure  you  that,  as  yet,  I  have  feen  no 
caufe  to  relinquifh  it.  On  the  contrary,  I  polfefs  a  great 
body  of  additional  fadts  in  fupport  ot  it.  Thefe  fadls  will  be 
carefully  adduced  in  that  part  of  my  Fragments  which  is  in¬ 
tended  to  comprife  the  h i [lory  of  the  amphibia  of  Pennfyl- 
vania. 

In  my  native  country  the  explanation  which  I  have  of¬ 
fered  has  been  adopted  by  many  perfons.  But  there  are 
others  who  Hill  believe  in  the  exigence  of  a  true  fafeinating 
faculty  in  the  rattlefnake  apd  other  ferpents.  What  change 
time  and  further  attention  to  the  fubjedf  may  accomplifh  in 
them,  I  know  not.  But  why  fhould  we  expedt  to  make  all 
philosophers  converts  to  our  opinions?  A1  m o ft  every  phe¬ 
nomenon,  almolt  every  fadf  in  nature,  feems  to  admit  of  an 
explanation  upon  more  than  one  principle.  The  ft  ream  of 
inquiry  is  often  diverted  by  trifling;  circumftances  into  very 
oppolite  diredfions.  Prejudices,  or,  to  name  them  by  a 
milder  phrafe,  the  earlier  biaffes  of  our  minds,  frequently 
detain  us,  in  the  inveftigations  of  fcience,  in  a  long  and 
pleating  reign  of  tyranny.  Our  fir  ft  love  is  faid  to  be  the 
ftrongeft.  Our  firft  principles  in  fcience,  in  religion,  and 
in  politics,  are  often  adhered  to  with  the  extreme  of  pertina¬ 
city.  Fie  who,  turned  of  fifty  years  of  age,  relinquifbes  a 
favourite  error,  has  infinitely  more  merit  than  the  world  may 
be  willing  to  allow  him. 

I  beg  you,  fir,  to  make  what  ufe  of  this  letter  you  may 
think  proper.  If  it  fhall  add  any  thing  to  the  ftock  of  your 
knowledge  on  the  fubjedl,  or  if  it  fhall  ferve  to  amufe  you  in 
an  hour  ofleifure,  I  fhall  feel  highly  gratified. 

Be  affured  that  I  am,  with  very  great  refpedt, 

Dear  fir,  your  faithful  and  obliged 
fervant  and  friend, 

Benjamin  Smith  Barton, 

postscript. 

I  began  this  long  letter  on  the  very  day  that  I  firft  faw 
Mr.  Blumenbach’s  remarks  in  Tilloch’s  Magazine.  1  had 
not.  fini  filed  it  before  I  received  a  copy  of  the  original  publica¬ 
tion  of  the  profeftbr.  In  the  conclufion  I  find  he  urges  me 
to  extend  my  inquiries  into  the  real  ufe  of  the  crepitaculum 
cauda,  or  rattle  of  the  Crotalus.  '  This  is  certainly  a  queftion 

worthy' 
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worthy  of  the  attention  of  American  naturalids,  who  enj  oy 
the  beil  opportunities  of  investigating  the  Subject.  [  am, 
indeed,  inclined  to  think  that  we  are  not  yet  acquainted  with 
the  real  or  excludve  ufe  of  the  rattle  of  the  cro talus.  That 
it  was  given  to  this  reptile  to  warn  man  and  other  animals  of 
a  dangerous  enemy,  does  not  appear  a  Sufficient  explanation 
of  the  ufe  of  the  organ.  Many  Serpents  whofe  poifon  is  not 
lei’s  deleterious  than  that  of  the  rattlefnake,  are  entirely  de- 
ftitute  of  any  apparatus  like  the  crepitaculimi  of  this  reptile, 
Befides,  we  have  Seen  that,  when  molt  intent  upon  obtaining 
his  prev,  the  rattlefnake  keeps  his  rattle  Still.  This  would 
Seem  to  Show  that  it  was  not  dedgned  to  terrify  its  enemies. 
Indeed,  it  is  highly  probable  that  one  reafon  why  the  rattle- 
lnake  So  frequently  Succeeds  in  capturing  animals  is,  becaufe 
he  makes  no  noife,  and  therefore  furprifes  his  prey. 

I  do  not  doubt  that  the  crepitaculum  of  the  rattlefnake  is 
an  organ  of  very  effiential  importance :  but  I  mull  fay  that  it 
has  always  been  deemed  of  more  importance  than  it  can  yet 
be  ffiown  to  be.  Thus  it  has  been  faid  to  give  an  unerring 
indication  of  the  age  of  the  reptile.  In  this  refpehf  it  is  a  lei's 
Sure  criterion  than  has  been  generally  imagined.  It  is  a  fact 
which,  I  believe,  -has  entirely  efcaped  the  notice  of  all  the 
writers  on  the  natural  hidory  of  this  reptile,  that  the  rattles 
are  formed  before  the  exclulion  of  the  young  ones  from  the 
uterus.  Towards  the  latter  end  of  Augult  a  number  of  female 
rattlefnakes  were  opened.  The  young  animals  were  about 
five  inches  long,  and  about  the  thicknel’s  of  a  fmall-fized 
goofe-quill :  the  fcales  were  formed  fo  as  to  be.vifible  to  the 
naked  eye  ;  the  head  very  large,  and  the  fangs,  though  of  a 
lomewhat  gelatinous  confidence,  were  fihaped,  and  didiniTly' 
vifible.  The  rattles  were  fo  far  formed  that  three  bells  could 
be  plainly  difcerned  ;  and  this  was  the  cafe  in  more  than  dxty 
inftances.  Hence  it  is  evident,  that  when  they  are  excluded 
from  the  womb  the  young  animals  have  at  lead  three  rat- 
ties.  After  this,  I  believe,  they  generally  acquire  two  bells 
every  year.  Yet,  in  one  indance,  a  rattlefnake*  has  been 
known  to  acquire  four  bells  in  the  term  of  a  year.  I  may' 
add,  that  the  bells  are  liable  to  be  lod :  they  are  lometimes 
broken,  and  it  is  not  improbable  that  they  wear  out. 

I  am  fometimes  almoft  inclined  to  think,  with  vour  learned 
and  eloquent  countryman  Mr.  Herder,  that  “  natural  hif- 
torv  has  reaped  no  advantage  from  the  philofophv  of  final 
eaufes.”  And  yet  without  an  inquiry  into  the  ultimate  in¬ 
tentions  of  nature,  what  is  natural  hi  dory  )  A  barren  wade 

*  in  the  Mufeuti)  oi  Mr.  Peak. 
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of  unconnected  facts.  Speculation^,  which  too  often,  in¬ 
deed,  proceed  from  indolent  philo.fophers,  are  neceiTary  to 
render  natural  hi  dory  an  agreeable  and  even  ufeful  fcience. 
We  are,  moreover,  fometimes  able  to  difcover  the  final  caiife 
or  intention  of  nature  in  her  operations.  And  as  to  the  if  us 
fartium ,  every  philofopher  niuft  confefs  that  this  is  a  quef- 
tion  which  ought  never  to  be  negleCted.  It  is  a  kind  of  foul 
to  the  fcience  of  anatomy.  It  is  exceedingly  to  be  regretted, 
however,  that  we  are  fo  often  at  a  lofs  to  determine  the  ufes 
of  parts  even  where  the  forms  and  ftrudture  of  thefe  parts  are 
well  known  to  us.- — Out  let  us  not  defpair.  Nature  intends 
to  reveal  to  us  many  things  (precious  in  their  kind),  which 
are  now  entirely  unknown  to  us.  Phyfiologv  will,  in  time, 
afiume  one  of  the  higheft  ftations  in  the  range  pf  fure  as  well 
as  fplendid  fciences. 


LV.  A  Survey  and  Report  of  the  Coafis  and  Central  High¬ 
lands  of  Scotland ;  made  by  the  Command  of  the  Right 

Honourable  the  Cords  Commijjioners  of  his  Majefty’s  Trea- 
fury  in  the  Autumn  of  1802.  By  Thomas  Telford, 

Civil  Engineer ,  Edinburgh ,  F,  R.  S. 

i  • 

-r  MY  LORDS, 

AN  reporting  upon  the  furvey  I  made  in  Scotland,  in  obe¬ 
dience  to  the  inftru&ions  I  had  the  honour  of  receiving  from 
your  lord  (I tips,  dated  the  ift  of  July  1802,  I  find  the  bufinefs 
may  be  moft  conveniently  arranged  under  the  following 
heads : 

I.  What  regards  rendering  the  intercourfe  of  the  country 
more  perfect,  by  means  of  bridges  and  roads. 

II.  ^fcertaining  various  circum fiances  relative  to  the  Ca¬ 
ledonian  canal,  especially  with  regard  to  the  fupplies  of  water 
on  the  fummit  level,  and  the  heft  communications  from  this 
canal  to  the  fi  thing  locks  at  the  back  of  the  I  fie  of  Skve. 

III.  The  means  of  promoting  the  fifheries  on  the  eaft  and 
weft  coafts, 

IV.  The  caufesof  emigration,  and  the  means  of  prevent¬ 
ing  it. 

V.  Improving  the  means  of  intercourfe  between  Great 
Britain  and  the  northern  parts  of  Ireland;  particularly  as  to-* 
the  bridges  and  roads  between  Carlifle  and  Port  Patrick,  and 
aifo  the  harbour  of  Port  Patrick. 

Under  each  of  thofe  heads  are  comprehended  fubjedls 
highly  deferving  the  attention  of  government ;  the  more 

they 
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they  are  inveftigated,  the  more  important  they  will  appear, 
and  the  public  will  become  more  fully  convinced,  that  the 
general  in te  re  ft's  of  the  Britifh  empire  are  extenfively  con¬ 
nected  with  the  feveral  improvements  which  are  mentioned 
in  your  lordfhips’  inftruCtions. 

Of  Bridges  and  Roads. 

The  obftacles  which  at  prefent  obftruCl  the  communica¬ 
tions  in  the  north  of  Scotland  are  numerous  and  well  known, 
not  only  to  the  inhabitants,  but  to  every  perfon  who  has 
travelled  through,  or  even  inquired  into  the  date  of,  the 
counfrv. 

j 

Previous  to  the  year  1742,  the  roads  were  merely  the  tracks 
of  black  cattle  and  horfes,  interfered  by  numerous  rapid 
ftreams,  which  being  frequently  fwoln  into  torrents  by  heavy 
rains,  rendered  them  dangerous  or  impaflable.  The  military 
roads,  which  were  formed  about  this  time,  having  been  laid 
out  with  other  views  than  promoting  commerce  and  induftry, 
are  generally  in  fuch  directions,  and  fo  inconveniently  fteep 
as  to  be  nearly  unfit  for  the  purpofes  of  civil  life ;  and  in 
thofe  parts  where  they  are  tolerably  acceflible,  or  where  roads 
have  fince  been  formed  by  the  inhabitants,  the  ufe  of  them 
is  very  much  circumfcribed  from  the  want  of  bridges  over 
fome  of  the  principal  rivers. 

The  general  connections  of  the  country  may  he  dated  as 
leading  from  Edinburgh  to  the  north  and  north-weft  coun¬ 
ties,  by  means  of  one  road  through  the  Highlands,  and  by 
another  along  the  eaft  coaft  and  fouth  fliore  of  the  Murray 
Frith  to  the  town  of  Invernefs,  and  from  thence  through' 
JBeauley  and  Dingwall,  to  Tain  in  Rofs-fliire.  From  Glafgow 
and  Greenock,  the  communications  by  land  are  through 
Argylefhire,  to  the  weftern  parts  of  Invernefs  and  Rofs-fhire, 
and  to  the  (bores  oppofite  the  whole  of  the  Hebrides.  There 
is  an  important  communication  from  Invernefs  weftward, 
acrofs  the  country  to  Fort  Auguftus  and  Fort  William,  and 
from  Fort  Auguftus  there  are  juft  the  veftiges  remaining  of 
what  was  once  a  military  road  to  Bernera,  oppofite  the  back 
of  the  Ille  of  Skye. 

In  confidering  thefe  lines  of  roads,  it  appears  moft  regular 
to  began  on  the  borders  of  the  improved  country,  and  near  to 
the  feats  of  commerce  and  induftry.  In  proceeding  from 
Edinburgh  northwards,  by  the  eaft  coaft  and  Moray  Frith 
to  Invernefs,  or  through  the  central  Highlands  to  the  fame 
place,  and  from  thence  to  Tain  on  the  Dornoch  Frith  in 
Rofs-fhire,  we  find  the  communications  intercepted,  and  we 
learn  that  accidents  frequently  happen  from  the  want  of  a 
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bridge  over  the  river  Tay,  at  Dunkeld,  in  Perthlhire  ;  an¬ 
other  over  the  river  Spey,  at  Fochabers,  in  Bamffshire ;  a 
third  over  the  river  Beauley,  in  Invernefs-fhire ;  and  a  fourth 
over  the  river  Conon,  near  Dingwall,  in  Rofs-fhire.  Thefe 
rivers  are  large,  and  at  prefent  are  all  crofted  by  means  of 
ferry-boats. 

At  Dimkeld  the  river  Tay  is  deep  and  broad,  and  there 
is  reafon  to  expedt  the  foundations  will  be  expenfive,  the  bed 
of  the  river  at  and  for  a  great  di dance  above  and  below  the 
town  being  compofed  of  alluvial  earth  and  gravel.  The  bcfl 
fituation  for  a  bridge  is  a  little  below  the  lower  ferry;  at  this 
place  there  is  a  ftraight  reach  of  the  river,  and  in  winter  the 
ice  is  broken  by  palling  over  a  ford  nearly  oppofite  the  mouth 
of  the  river  Bran.  This  fituation  will  alfo  connedt  with  the 
improved  lines  of  road  which  are  propofed  to  be  made  on 
each  fide  of  the  river.  It  is  probable  that  a  flat  rubble  done 
will  be  got  near  the  fl ate  quarries,  which  are  within  a  fhort 
didance  of  the  place.  Freeftone  of  a  durable  quality  is  to  be 
had  near  Dundee:  it  may  be  brought  by  water  carriage  to 
Perth,  and  from  thence  by  land  to  Dunkeld. 

Under  all  thefe  circum dances  the  expenfe  would  be  eonfi- 
derable  ;  and,  taking  into  account  the  uncertainty  of  the 
foundations,  the  amount  cannot  be  dated  at  lefs  than 


15,000  1. 

The  two  ferries  which  are  now  at  Dunkeld  belong  to  his 
grace  the  duke  of  Athol ;  he  has  authorized  me  to  date,  that 
if  government  will  defray  one-half  the  expenfe  of  a  bridge, 
he  will  advance  the  other  half;  that  he  will  give  up  his  in- 
tered  in  the  ferries,  if  in  lieu  thereof  a  reafonable  toll  be  put 
upon  the  bridge,  in  order  to  liquidate  the  capital  advanced 
by  the  duke  :  after  this  has  been  accomplished,  with  a  fmall 
furplus  to  anfwer  the  repairs,  the  bridge  ever  after  to  remain 
free  of  toll. 

This  feems  a  very  reafonable  and  juft  mode  of  defraying 
the  expenfe :  the  fafety  and  accommodation  would  be  fo 
great,  that  no  perlbn  travelling  that  road  could  objedt  to  pay¬ 
ing  the  fame  toll  for  a  fafe  and  convenient  bridge  which  at 
prefent  is  paid  for  a  dangerous  and  inconvenient  ferry-boat, 
efpecialiy  when  there  will  be  a  certain  profpedt  of  having  a 
bridge  free  of  toll  in  a  few  years. 

1  his  bridge  is  of  the  firft  importance  to  the  Central  High¬ 
lands  ;  it  would  accommodate  a  great  diftridl  of  that  country, 
and  at  the  fame  time  facilitate  the  communication  with  the 
JNorlh  Highlands. 

The  river  Spey  is  alfo  rapid  and  deep,  being  the  drain  of 
3  great  extent  of  mountainous  country,  where  there  is  much 
6  rain. 
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rain.  It  is  of  courfe  a  very  dangerous  ferrv.  This  ferrv  is 
on  the  great  coaft  road  eaftward  from  Invernefs  and  Fort 
George,  through  the  towns  and  cultivated  country  in  Mur¬ 
ray  and  Banflf-fhires,  from  whence  it  pafies  throuo'h  Frafer- 
burgh  and  Peterhead  to  Aberdeen. 

Anothei  branch  of  road  alio  flnkes  off"  at  Fochabers,  oil 
the  Spey,  and  pafTes  by  Huntly  and  Inverury  to  Aberdeen. 

The  neceffity  of  having  a  bridge  over  the  Spey  at  this 
place  became  lb  urgent,  that  his  grace  the  duke  of  Gordon 
began  a  fubfeription  in  the  adjacent  country  in  order  to  raife 
a  part  of  the  money  necefiary  to  defray  the  expenfe  of  a 
bridge  ;  his  giace  fet  a  liberal  example,  and  it  has  been  fol¬ 
lowed  by  moll  of  the  gentlemen  in  that  part  of  the  country. 
In  conlequence  of  this  exertion,  a  contract  has  been  entered 
into,  and  fome  heps  have  been  taken  towards  carrying  this 
ufeful  work  into  execution  ;  but  unlefs  government  will  brant 
an  aid  equal  to  one-  half  the  expenfe,  the  works  mull  full  be 
left  imfinifhed,  and  unfit  for  the  purpofes  intended. 

The  fituation  fixed  upon  for  this  bridge  is  adjacent  to  the 
ferry  and  town  of  Fochabers.  At  this  place  a  rock  pafies 
quite  through  the  river,  at  about  from  eight  to  ten  feet  below 
the  furface  of  ordinary  low  water;  and,  as  far  as  I  could 
learn,  it  is  the  only  place,  unlefs  at  a  great  difiance  up  the 
country,  where  the  rock  pafies  quite  through  the  river.  On 
thefe  accounts  it  was  judicious  to  prefer  it“for  the  fituation 
of  the  bridge;  and  it  was  fortunate  this  happened  precifelv 
in  the  line  of  the  prefent  road.  ' 

As  one- half  of  the  expenfe  will  be  raifed  by  fubfenption 
in  the  neighbourhood,  if  government  will  defray  the  other 
halt,  I  underhand  it  is  propofed  that  the  bridge  fhall  be  free 
of  tall.  The  expenfe  cannot  be  hated  at  lefs  than  12,000  1. 

I  have  made  plans  and  lections  for  both  thofe  bridges,.  On 
account  of  their  being  fo  nearly  connected  with  the^feats  of 
the  two  before-mentioned  noblemen,  1  have  introduced  more 
decorations  than  what  are  abfolutelv  necefiary  for  common 
road  bridges.  This  extra  expenfe  will  not  amount  to  much  * 
but  whatever  it  is,  1  propofe  it  fiiall  be  defrayed  by  thofe  no¬ 
blemen. 

I  laft  year  produced  plans  and  ehimates  for  the  bridges 
over  the  rivers  Beauley  and  Conon  :  I  have  again  examined 
the  propofed  fituations,  and  perceive  that,  on  account  of  the 
uncertainty  of  the  foundations,  and  the  alteration  which  muh 
be  made  in  fome  parts  of  the  beds  of  the  rivers,  it  will  be 
necefiary  to  take  the  expenfes  of  each  bridge  at  5000I.  inftead 
of  4000 1.  v 

Thefe  tCvo  bridges  are  greatly  wanted,  in  order  to  facilitate 

the 
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the  communications  with  Rofs-fhire,  Sutherland,  and  Cai th¬ 
uds  ;  they  are  equally  fo  for  the  north-weft  coaft  of  the  mam 
land,  and  the  northern  parts  of  the  Hebrides ;  thev  are  tbs 
roots  from  which  a  great  number  of  branches  of  roajis  are  to 
proceed,  which  are  neceflary  for  the  improvement  of  the 
country  and  the  extenfion  of  the  fifheries. 

Before  entering  upon  the  conftderation  of  tne  roans  to  the 
north  of  the  line  of  the  Caledonian  canal,  it  is  neceffary  to 
fpeak  of  the  communications  from  Glafgow  and  Greenock 
by  Argylefhire  to  Fort  William.  From  Glafgow  there  is  al¬ 
ready  a  road,  which  paffes  through  Dumbarton  up  the  weft 
fide  of  Loch  Lomond,  by  the  upper  ends  of  Loch  Long  and 
Loch  Fyne  to  Inverary.  From  Greenock,  by  crofting  the 
frith  of  the  Clyde,  there  is  a  road  which  paffes  up  the  eaft 
fide  of  Gare  Loch  and  Loch  Long,  and  joins  the  road  to 
Inverary  at  the  top  of  Loch  Long,  from  Inverary  trtere  is 
one  road  which  paffes  the  upper  end  of  Loch  Awe,  and  an¬ 
other  which  erodes  that  loch  by  a  ferry  at  Port  Sonachan  ; 
and  thefe  roads  unite  at  Bunawe,  on  the  banks  of  Loch 
Ltive.  From  Bunawe  the  road  is  already  made  to  Oban, 
and  a  branch  erodes  Loch  Etive  and  paffes  along  the  fouth 
fide  of  the  Linnhe  Loch  and  Loch  Eil  to 'Fort  William. 
Between  Bunawe  and  Fort  William  there  are  three  ferries, 
over  arms  of  the  fea^  which  running  many  miles  into  tha 
land,  cannot  well  be  avoided  :  in  other  refpehfs,  the  commu¬ 
nication  from  Glafgow  and  Grenock,  thus  far,  is  tolerably 
good.  The  Highland  Society,  in  the  excellent  report  to 
which  I  (hall  frequently  have  occafion  to  refer,  and  which 
may  be  found  in  the  appendix*,  have  pointed  out  a  new  line 
of  road  from  the  north  fide  of  the  Frith  of  Clyde,  nearly 
oppofite  to  Greenock,  to  be  carried  to  the  Bay  of  btrachan 
upon  Loch  Fvne  :  this  would  be  a  very  diredl  line  from 
Greenock  to  Inverarv,  but  it  would  be  fubjebf  to  two  fer¬ 
ries,  and  it  feeing  doubtful  whether  this  inconvenience  would 
nob  overbalance  the  additional  diftance  round  the  upper  end 
of  the  lochs;  at  Seaft,  as  there  is  already  a  very  good  com¬ 
munication  by  this  road,  it.  feems  moft  prudent  to  attend  to 
the  other  more  neceffary  portions  of  road  before  this  is  un¬ 
dertaken.  '  y. 

From  Fort  William  it  will  be  very  advifeable  to  improve 
and  extend  the  road  which  paffes  along  the  north  fide  of  the 
portion  of  Loch  Eil  which  turns  from  Fort  William  to  the 
weft,  and  to  carry  it  from  thence  acrofs  the  upper  end  of 
Loch  Shiel,  through  Arrafaig  to  Mover,  as  deferibed  in  the 

*  This  ill  all  appear  in  our  next  Number. 
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report  of  the  Highland  Society.  This  would  open  a  very  di¬ 
rect  communication  from  the  Clyde  to  the  fhhing  lochs  at 
the  back  of  Skye,  to  Skye  itfelf,  and  to  the  iflands  of  Egg, 
-Rum,  Muck,  Barra,  and  South  Uift.  This  would  prove  of 
great  importance  to  the  frftieries  on  account  of  facilitating 
intelligence,  which  is  one  of  the  moll  neceflary  Heps  to  pro¬ 
mote  the  fuccefs  of  this  bufinefs. 

In  the  year  179 6,  Mr.  Brown,  of  Elgin,  made  a  furvey 
and  eftimate  of  this  road  from  Fort  William  to  Morer,  and 
ftated  the  expenfe  at  6456 1.;  fince  that  time  I  underhand 
that  about  1300 1.  has  been  laid  out  upon  it,  fo  that  4000  L, 
and  perhaps  fomewhat  more,  is  (till  required  to  render  it 
perfecft. 

With  regard  to  the  improvement  of  the  roads  which  lead 
from  Fort  William  ea(t  to  Invernefs,  there  is  one  principle 
which  in  future  ought  never  to  be  loft  fio'ht  of,  which  is,  to 
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make  the  new  roads  as  near  to  the  banks  of  the  rivers  and 
lochs  as  is  practicable  at  a  reafonable  expenfe.  If  the  Cale¬ 
donian  canal  is  executed,  it  is  more  than  probable  that  many 
improvements  will  be  pointed  out  in  the  courfe  of  carrying 
on  that  great  work;  a*nd  it  would  be  imprudent  to  decide 
rafhly  in  a  matter  which  is  fo  much  connected  with  this  na¬ 
tional  ohjeCt. 

We  now  come  to  confider  the  communications  of  the 
countries  which  lie  to  the.  north  and  weft  of  the  track  of  the 
Caledonian  canal.  From  this  valley,  which  runs  from  Fart 
William  to  Invernefs,  it  is  of  great  importance  that  there 
fhould  be  lines  of  communication  with  the  Me  of  Skye  and 
the  fifhing;  lochs  which  lie  at  the  back  of  it;  thefe  lines  of 
road  are  not  only  neceftfary  for  promoting  the  flfheries,  but 
are  urgently  called  for  by  the  fituation  of  the  interior  parts 
of  the  country,  where  there  are  many  fertile  valleys  which 
hitherto  have  remained  nearly  inaccefiible :  it  is  incalculable 
the  lofs  which  the  public  has  fuftained,  and  are  about  to 
fufter,  from  the  want  of  roads  in  this  country. 

From  the  bridges  of  Beaulev  and  Canon,  lines  of  road, 
from  the  fame  important  eaufes,  are  wanted  in  feveral  direc¬ 
tions  to  the  weft  coaft,  and  through  the  whole  of  the  coun¬ 
ties  of  Rofs-fhire,  Sutherland,  and  Caithnefs.  The  outlines 
of  thofe  roads  are  well  defcribed  in  the  report  of  the  Highland 
Society;  and  although  there  is  a  diverlity  of  opinion  as  to 
the  comparative  importance  of  fome  of  them,  as  well  as  of 
thofe  to  Skye,  yet  it  is  evident  that  they  are  all  neceflary  for 
the  welfare  of  the  country. 

The  empire  at  large  being  deeply  interefted  in  thofe  im¬ 
provements,  as  it  regards  promoting  the  tifheries  and  in- 
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creating  the  revenue  and  population  of  the  kingdom,  jufii- 
fies  government  in  granting  aid  towards  making  roads  and 
bridges  in  a  country  which  mu  ft  otherwife  remain,  perhaps 
for  ages  to.  come,  thus  imperfectly  connected.  Yet  as  the 
land-owners  in  thofe  extenfive  diftriCts  through  which  the 
roads  would  pafs,  and  indeed  the  whole  of  the  adjoining  di- 
ftricts  of  country,  would  enjoy  improved  cultivation  and  paf- 
turage,  increafed  incomes,  and  all  the  bleffings  which  are  to 
be  derived  from  a  facility  ol  intercourfe,  it  is  certainly  juft 
that  thev  fhould  contribute  a  (hare  with  government  in  the 
expenfe  of  acquiring  thofe  advantages.  They  might  be  en  * 
abled  to  do  this  without  inconvenience  to  the  prefen t  pof- 
feflbrs,  by  being  empowered  by  an  a6t  of  parliament  to  fell 
land,  or  borrow  money  upon  the  land,  to  the  amount  of  their 
proportion  of  the  expenfe  to  be  incurred  by  the  roads  and 
bridges.  This  is  realonable,  becaufe  the  money  fo  raifed 
would  be  applied  to  improve  the  remainder  of  the  entailed 
eftate,  which  would  be  enhanced  in  value  though  fomewhat 
diminifhed  in  extent. 

The  expenfe  of  the  lines  of  road  which  were  furveyed  and 
eftimated  by  Mr.  Brown,  comprehending  the  w hole  of  the 
beforementioned  counties,  and  nearly  1000  miles  in  length, 
did  not  amount  to  150,000b  If,  therefore,  we  admit  an 
equal  quantity  of  lines  of  road,  to  be  undertaken  and  com¬ 
pleted  in  the  courfe  of  three  years,  would  require  an  annual 
fupply  of  50,000  b;  and  fuppofing  this  to  be  raifed  in  equal 
moieties  by  government  and  the  land-owners,  it  would 
amount  to  25,000b  each  :  but  as  it  is  not  likely  the  whole 
could  be  brought  fo  immediately  into  operation,  it  may, 
with  more  probability,  be  expecSled  that  fix  years  would  be 
taken  up  in  executing  all  the  lines,  which  would  reduce  the 
annual  fupply  to  25,000b  or  12,500b  from  each  party.  But 
this  is  exclufive  of  the  four  great  bridges,  the  total  expenfe 
of  which  is  reckoned  at  37,000b;  if  they  were  undertaken 
by  proper  per  Tons  they  might  be  executed  in  three  years, 
which  would  require  an  annual  fupply  of  12,333b  6s.  8d.; 
and  if  government  was  to  grant  one-half, 

It  would  be  annually  -  £.6,166  13  4 

To  which  add  the  former  12,500  o  o 

£■ 18,666  13  4 

Speaking  therefore  generally,  if  government  was  difpofed 
to  encourage  thefe  plans  of  improvement,  and  would  agree  to 
advance  aojooob  in  each  of  the  firft  three  years,  and  12,000b 
in  each  of  the  laft  three  years,  it  would  then  remain  with  the 
land-owners  of  the  diftricts  of  country  through  which  the 
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lines  were  to  be  carried,  to  come  forward  with  their  furveys 
and  eftimates,  and  fubfcriptions  to  one-half  the  amount  of 
the  expenfe,  proving  at  the  fame  time,  to  the  fatisfadlion  of 
government,  that  the  propofed  lines  would  be  of  public  as 
well  as  private  utility.  It  would  be  neceffary  alio  to  provide 
that  the  works  fhould  be  fubftantially  executed,  and  that  the 
land-owners  or  others  interefted  (hould  always  lay  out  a  cer¬ 
tain  fum  before  government  advanced  an  equal  moiety. 

Means  (hould  be  provided  for  the  maintenance  of  the  roads 
and  bridges  after  they  have  been  completed  ;  and  for  this 
purpofe  there  (hould  either  be  a  fund  referved,  or  a  fmall  toll 
laid  on,  to  go  in  aid  of  the  ftatute  labour  of  the  country.  A 
very  important  confideration  alfo,  is  the  erecting  and  main¬ 
taining  proper  inns  upon  the  roads. 

Several  of  the  houfes  which  were  built  by  government 
upon  the  military  roads,  are  (t ri king  inftances  of  the  necef- 
fity  there  is  of  giving  the  people  who  are  to  keep  the  inns 
fomething  elfe  to  depend  upon  befides  what  arifes  from  fup- 
plying  travellers;  there  (honld  be  fome  land  attached  to  the 
houfe,  at  a  rent  to  be  fettled  by  reference.  I  am  not  prepared 
to  fav  what  the  quantity  (hould  be,  or  of  what  particular  de- 
feription ;  it  is  at  prefent  fufficient  to  point  out  the  principle. 

Upon  the  whole,  as  far  as  regards  the  bridges  and  roads,  I 
can  have  no  hefitation  in  (fating,  that  they  are  of  the  great'eft 
moment  for  promoting  the  improvement  of  the  country,  and 
for  perfehling  the  connections  with  the  fi thing  lochs  and  the 
Hebrides;  and  I  (hall  hereafter  endeavour  to  explain  my  rea- 
fon  for  thinking  that  fome  (hare  of  the  emigrations  is  to  be 
attributed  to  the  want  of  proper  communications. 

Naval  Stations. 

Before  entering  upon  the  fubjeCt  of  the  Caledonian  canal 
it  will  be  proper  to  obferve,  that  I  again  examined  the  Bay 
of  Cromarty,  and  have  procured  fome  more  information  re- 
fpedf.ing  it  and  the  Murray  Frith. 

Mr.  Henderfon,  the  relident  cuiiom- houfe  officer,  a  man 
of  refpeCf ability,  has,  at  my  defire,  ufeertained  the  depth  of 
water  in  the  wells,  and  alfo  what  quantity  (lows  from  a  fp ring 
about  half  a  mile  from  the  town.  From  this  letter  it  appears, 
that  at  the  depth  of  twenty  feet  from  the  furrace  of  the  plain 
upon  which  the  town  (lands,  there  are  four  feet  of  water  in 
their  wells;  when  at  Cromarty  I  learned,  that  at  high  fprings 
this  water  is  brackifh,  but  it  is  generally  ufed  for  wa filing, v 
and  other  domeftic  purpofes.  At  the  didance  of  about  half 
a  mile  from  the  town  there  is  a  fine  fpring,  which  was  dif- 
covered  by  the  late  Mr,  Rofs  during  his  ineffectual  attempt 
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to  find  coal :  from  this  cireunvftance  it  is  called  the  Coal 
Well.  This  fpring  produces,  on  an  average,  upwards  of 
twenty  hogfheads  of  water  in  an  hour;  this  water  might 
be  collected  into  a  refervoir  at  a  fmall  expenfe  ;  from  this 
refervoir  it  might  be  brought  to  the  fhore,  which  is  a  fhort 
diftance,  in  pipes,  and  by  means  of  hole  run  into  cafks  in  a 
{hip’s  boat :  to  protedt  the  boats,  a  fmall  pier  might  be 
formed  at  this  place. 

Captain  Duff,  of  the  royal  navy,  who  is  well  acquainted 
with  the  country,  and  has  navigated  the  Moray  Frith  in  a 
frigate,  has  been  fo  obliging  as  to  refolve  fome  queries  which 
I  took  the  liberty  of  tranfmitting  to  him  through  his  brother- 
in-law  colonel  Diram.  Captain  Duff  confirms  the  general 
report  of  the  excellence  of  the  Bay  of  Cromarty,  and  the  en¬ 
trance  to  it;  his  opinion  refpedting  the  navigation  of  the 
Moray  Frith  is  quite  as  favourable  as  I  have  been  led  to  ad¬ 
vance  in  my  laid  report.  From  what  he  hates  it  appears,, 
that  even  with  a  contrary  wind  a  {hip  of  war  could  clear  the 
headlands  in  forty-eight  hours  from  the  time  of  leaving  the 
Bay  of  Cromarty.  From  this  account,  perfons  converfant  in 
naval  affairs  will  be  able  to  judge  how  far  this  bay  would  be 
fuitable  for  a  fquadron  deftined  to  watch  the  mouth  of  the 
Baltic  and  protect  the  coaft.  It  would  be  Angularly  well  fitu- 
ated  for  convoys  to  veffels  coming  from  the  well  ward  through 
the  Caledonian  canal,  and  wfien  returning  with  the  fame’ 
trade;  after  feeing  the  merchant  fhips  pafs  Fort  George,  the 
fhips  of  war  would  be  clofe  in  with  their  own  harbour. 

As  an  aid  to  this  ftation,  the  harbour  of  Aberdeen  might 
be  made  to  receive  frigates.  This  harbour  is  not  embayed, 
and  frigates  might  fail  from  it  at  all  times.  In  my  laft  re¬ 
port  f  (fated  the  expenfe  which  would  attend  improving  this 
harbour,  and  I  diftinguifhed  what  extra  expenfe  would  be 
required  to  render  it  capable  of  receiving  frigates,  which  ap¬ 
peared  to  be  33,700  b 

The  magifirates  of  the  town,  by  whofe  fpirited  exertions 
feveral  valuable  improvements  have  already  been  effedted, 
have  authorized  me  to  fay,  that  they  are  ready  to  co-operate 
with  government  as  far  as  their  circumftances  will  admit. 
If  frigates  were  Rationed  at  Aberdeen,  and  large  fhips  at 
Cromarty,  a  naval  protection  would  be  immediately  obtained 
in  that  quarter  at  a  very  moderate  expenfe;  and  experience 
would  point  out  what  future  improvements  were  necefl'ary 
upon  this  coaft. 

From  Aberdeen,  Peterhead,  and  Fraferhurgh,  a  commu¬ 
nication  might  be  kept  up  with  Cromarty  by  means  of  (ig- 
lials  or  a  telegraph,  or  by  land  exgrefifes  to  Nairn,  where 
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the  frith  is  only  three  leagues  over;  or  a  faft  failing  veflel 
would  foon  run  with  an  eafterly  wind  from  Fraferburgh  to 
Cromarty. 

If  Cromarty  Bay  was  made  a  road  (lead,  there  would  be 
wanted  a  ftnrehoufe  and  fome  other  conveniencies,  which 
may  be  on  a  fmall  fcale,  until  the  merits  of  the  place  have 
been  fully  proved  :  allow  an  expenfe  here  of  5000 1. 

The  Caledonian  Canal . 

I  patTed  along  the  whole  line  of  this  canal,  that  is,  from 
Invernefs  on  the  eaft,  to  Fort  William  on  the  weft  coaft.  I 
took  much  pains  to  examine  into  the  nature  of  the  navigation 
of  the  lochs,  their  foundings,  and  anchoring  places.  For 
this  purpofe  I  applied  chiefly  to  Mr.  Guynn,  who  com¬ 
manded  the  Lochnefs  galley,  in  government  fervice,  thirty-fix 
years ;  from  him  I  obtained  a  very  full  and  fatisfadtory  ac¬ 
count  of  Lochnefs  :  he  alfo  took  the  foundings  of  Loch  Oich 
and  a  part  of  Loch  Lochy  for  me. 

From  him  I  learnt  that  Lochnefs  is  twenty. two  miles  in 
length,  and  from  one  to  two  and  a  half  miles  in  breadth  ; 
that  its  extreme  depth  is  135  fathoms,  and  generally  15  to 
20  very  near  the  (bores;  that  there  are  fix  anchoring  places 
on  the  north,  and  four  on  the  fouth  fide;  and  that  at  each 
end  of  the  loch  there  is  a  good  anchorage  in  from  three  to 
five,  eight,  and  ten  fathom  water. 

That  a  veflel  palling  from  the  weft  to  the  eaft  end  before 
a  wefterly  wind,  or  in  a  contrary  direction  before  an  eafterly 
wind,  has  nothing  to  do  but  run  before  the  wind  the  whole 
way,  which  (he  would  do  in  from  three  to  five  hours,  and 
with  contrary  winds  in  moderate  weather  (lie  would  work  it 
in  from  twenty-four  to  thirty-fix  hours. 

That  the  eafterly  winds  generally  prevail  from  March  till 
the  end  of  September,  when  the  wefterly  winds  fet  in,  and 
continue  for  the  reft  of  the  year. 

The  foundings  he  took  in  Loch  Lochy  are  from  feven  to 
fixty-eight  fathoms,  with  bold  fhores  and  good  anchorage. 

In  Loch  Quoich,  which  is  a  fhort  loch  on  the  fummit 
level,  there  are  fome  {hallow  parts,  but  they  may  be  made 
fufficiently  deep. 

I  next  proceeded  to  examine  the  fupplies  of  wafer  which 
arc  on  the  fummit  levels  and  for  this  purpofe  I  pafled  up  the 
valley  of  Glengarey  to  Loch  Hourn  at  the  back  of  Skve.  In 
this  valley  I  found  Loch  Garry,  which  appears  to  be  upwards 
of  five  miles  in  length,  and  from  half  a  mile  to  one  mile  in 
breadth  :  towards  the  head  of  the  valley  is  Loch  Quoich, 
which  appears  to  be  upwards  of  eight  miles  in  length,  and 
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from  one  to  two  miles  in  breadth  :  thefe  natural  refervoirs, 
placed  in  an  extenfive  valley  and  a  rainy  country,  form  an 
abundant  provifion  for  every  purpofe  to  which  water  can  be 
applied  in  the  courfe  of  the  canal. 

Having  afcertained  thefe  points,  I  paffed  by  a  very  rocky 
and  precipitous  trabf  down  to  the  head  of  Loch  Hourn  ;  from 
Loch  Hourn  I  travelled  by  a  traht  fcarcely  lefs  rugged  to  the 
top  of  Glen  Elg,  and  over  the  fteep  mountain  of  Raatachan 
to  the  top  of  Loch  Duich  ;  from  thence  I  travelled  along  the 
vefliges'  of  a  military  road,  up  Glen  Shiel,  down  a  part  of 
Glen  Morrifon,  and  over  a  rugged  mountain  to  Fort  Auguftus. 
In  Glen  Morrifon  and  Glen  Garry  it  is  poffible  to  make 
roads,  if  judicioufly  laid  out,  upon  an  eafy  alcent;  but  the 
idea  of  w^ater  conveyance  through  them  between  the  Caledo¬ 
nian  canal  and  the  tithing  lochs  is  altogether  unadvifable. 

My  next  objedt  was  to  examine  the  country  which  lies  be¬ 
tween  the  top  of  Loch  Eil  and  Loch  Shiel,  in  order  to  find 
whether  a  water  conveyance  could  be  made  at  a  moderate 
expenfe  from  Loch  Eil  through  Loch  Shiel,  and  fo  into  the 
fifhing  grounds  to  the  fouth  of  Skye,  without  paffing  down 
the  Linnhe  Loch,  up  the  Sound  of  Mull,  and  round  the 
Point  of  Ardnamurchan.  I  carried  a  level  acrofs  the  neck 
of  land  which  feparates  Loch  Eil  from  Loch  Shiel:  the  di- 
ftance  is  about  three  miles.  I  found  the  fummit  of  the  land 
forty-three  feet  above  high  water  in  Loch  Eil,  and  thirty-five 
feet  five  inches  above  the  level  of  the  frefh  water  in  Loch 
Shiel.  In  order  to  form  a  canal,  as  there  is  no  water  to  be 
got  on  this  fummit,  the  ground  mull  be  cut  down  to  twelve 
feet  below  the  level  of  the  water  in  Loch  Shiel,  which  would 
make  forty- feven  feet  five  inches  of  cutting,  and  this  depth 
of  cutting  would  be  continued  for  nearly  a  mile:  I,alfo  fuf- 
pebl  that  in  this  diffance  rock  would  be  met  with.  1  am 
therefore  forry  to  fay,  I  cannot  advife  the  work  being  under¬ 
taken  before  the  nature  of  the  ground  has  been  fully  proved, 
and  the  whole  of  Loch  Shiel  has  been  examined  with  great 
care:  and  as  this  paflage  cannot  be  ufeful  unlefs  the  Caledo¬ 
nian  canal  be  made  and  navigated  from  the  eaft,  if  that  event 
fhould  take  place,  there  will  be  plenty  of  time  to  re-examine 
this  point  with  care 5  at  preient  it  ought,  in  my  opinion,  to 
be  poflponed. 

Having  inveftigated  all  the  points  which  fell  under  my  ob- 
fervation  as  a  civil  engineer,  I  became  extremely  defirous  of 
having  the  opinion  of  experienced  and  well-informed  mer¬ 
cantile  and  fea -faring  people  with  regard  to  the  prefent  na¬ 
vigation  by  the  Pentland  Frith  and  the  Orkneys,  and  the 
propofed  inland  navigation  by  the  Caledonian  canal.  With 
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the  view  of  procuring  the  heft  poffible  information  on  this 
fubjeFt,  I  applied  to  Leith,  Aberdeen,  and  Peterhead,  on  the 
eaft  coaft ;  and  to  Greenock,  Dublin,  Liverpool,  and  Briftol, 
on  the  weft. 

In  the  appendix  to  this  report  I  have  inferted  the  queries 
and  anfwers ;  by  which  it  may  be  feen  that  there  is  only  one 
opinion  as  to  the  dangers  and  inconveniencies  of  the  prefent 
navigation,  and  the  advantages  which  may  be  expe&ed  from 
the  propofed  inland  navigation,  if  united  with  a  naval  ftation 
in  the  Moray  Frith,  or' on  the  adjacent  coaft  of  Scotland. 

This  fandtion  of  experienced  people,  who  are  all  deeply 
interefted  in  commercial  concerns,  will,  1  truft,  fatisfy  your 
lordfhips,  that  it  has  not  been  upon  unfubftantial  grounds 
that  1  have  ventured  to  recommend  this  great  national  ob¬ 
ject. 

My  eftimate  of  the  expenfe  of  forming  this  navigation  is 
nearly  350,000b,  and  the  time  required  to  complete  it  would 
probably  be  about  feven  years :  this  divifion  would  require 
an  annual  fupply  of  50,000  b 

Upwards  of  thirty  veficls  have  been  wrecked  on  the  coaft 
of  Caithnefs  in  the  memory  of  Alexander  Miiler,  of  Staxigo. 

[To  be  continued.] 
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Of  the  Origin  of  the  general  Trade  Winds. 

Tho  UGH  the  origin  of  the  general  trade  winds  appears 
to  me  to  have  been  fully  eftablilhed  by  Dr.  Halley,  yet  it 
fee  ms  he  has  explained  himfelf  too  briefly,  finee  his  explana¬ 
tion  has  been  mifunderftood  by  many,  and  was  thought 
obfcnre  even  by  d’Alembert  f. 

To  under  ft  and  it  more  perfectly,  let  us  fnppofe  the  fun  for 
the  firft  time  in  the  meridian,  and  to  communicate  its  heat 
every  inllant  fifteen  decrees  all  around.  If  it  were  to  remain 
in  this  fituation  the  furrounding  air  could  have  no  other  mo¬ 
tion  but  upwards,  for  the  lateral  dilatations  being  equal, 
would  neceflarily  check  each  other,  but. in  the  lecond,  and 
all  the  fucceeding  inftants,  the  fun  moves  weftwards ;  there¬ 
fore,  of  the  originally  equidiftant  eaftern  and  vveftern  points, 

*  From  his  paper  entitled  “  Or  the  Variations  of  the  Atmofphcre 
1801.” 

f  Sur  ia  Caufe  des  Vents,  v. 
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the  weftern,  to  which  the  fun  approaches  nearer,  is  more 
heated  than  the  eaftern,  from  which  the  fun  recedes;  there¬ 
fore  in  this,  and  all  the  fucceeding  inftants,  the  eaftern,  being 
more  cooled,  will  prefs  on  the  weftern,  and  thus  an  eaftern 
wind  will  be  eftablifhed. 

It  is  true,  that,  in  the  northern  hemifphere,  the  northern 
air  alfo  preiTes  upon  the  more  heated  fpaces ;  but  as  this  alio 
follows  the  fun’s  path  to  the  weftward,  it  becomes  alfo  eaft- 
erly,  preferving  only  a  few  points  of  its  primitive  direction. 
D’Alembert  adds  alfo  the  folar  attra£lion,  which,  according 
to  him,  elevates  the  air  in  the  points  over  which  the  fun  is 
vertical,  and  confequently  produces  a  dilatation  advancing 
from  eaft  to  weft.  But  M.  De  la  Place,  not  deifying  this 
caufe,  confiders  it  too  weak  to  produce  fingly  any  confidera- 
ble  effect  *. 

About  the  year  1735  Mr.  Hadley  publifhed  a  very  different 
account  of  the  origin  of  the  trade  winds  (Phil.  Tranf.  Abrid. 
viii.  p.  500);  which,  however,  has  been  rejedled  by  the  moll 
diftinguifhed  aftronomers  that  have  ft  nee  attended  to  this  ob¬ 
ject,  as  d’Alembert,  fur  la  Caufe  des  Vents,  art.  376  and 
385;  Gentil  Voy.;  Bergman  Erde  Befchreib.  ii.  p.  91. 

According  to  Mr.  Hadley,  the  air,  being  rarefied  towards 
the  equator,  is  confequently  invaded  in  the  northern  hemi¬ 
fphere  by  the  northern,  and  in  the  fouthern  hemifphere  by 
the  fouthern  colder  air. 

But  as  the  parallels  of  latitude  enlarge  as  they  approach 
the  equator,  and  as  the  equatorial  (pace  is  nearly  in  the  pro¬ 
portion  of  icoo  to  917,  the  difference  of  their  circumference 
is  nearly  2083  miles  ;  confequently,  the  furface  of  the  globe 
at  the  equator  moves  fo  much  fafter  than  under  the  tropics  ; 
and  hence  the  northern  or  fouthern  air,  moving  from  the 
tropics  towards  the  equator,  mu  ft  polfefs  lefs  velocity  than 
the  parts  it  arrives  at,  and  confequentlv  appear  to  move  in  a 
direction  contrary  to  that  of  the  earth’s  motion  ;  which  being 
from  weft  to  eaft,  the  air  arriving  fooner  at  the  weftern  parts, 
will  appear  to  move  from  eaft  to  weft;  and  this  relative  mo¬ 
tion  being- combined  with  that  towards  the  equator,  a  north- 
eaft  wind  will  be  produced  on  the  north  fide,  and  a  fouth- eaft 
wind  on  the  fouth  fide  of  the  equator.  Thefe  as  they  ap¬ 
proach  the  equator  fh-ould  become  ftronger  and  more  eafterly, 
and  appear  due  eaft  in  the  equator  itfelf,  by  reafon  of  the 
concourfe  of  both  currents  from  the  north  and  from  the 
fouth.  There  the  velocity  of  each  fhould  he  at  the  rate  of 
2083  miles  in  the  fpace  of  one  natural  day,  or  above  1  *33 

*  Mem.  Paris  1776. 
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miles  per  minute,  if  it  had  not  been  that  before  the  air  at 
the  tropics  could  arrive  at  the  equator,  it  muft  have  gained 
iome  motion  eaftwards  from  the  furface  of  the  earth  or  fea, 
whereby  the  relative  motion  is  diminiihed  to  the  degree  that 
a&ually  exifts  in  it. 

This  theory  appears  to  me  rather  ingenious  than  folid,  for 
the  following  reafons  :  * 

O 

1.  The  trade 'winds  are  commonly  gentle,  moving  only 
.at  the  rate  of  eight  miles  an  hour  ;  therefore  they  have  fuffi- 
cient  time  to  gam  or  participate  of  the  motion  of  the  earth; 
therefore  their  contrary  courfe  muft  arife  from  an  abfolute 
caule,  and  cannot  be  deemed  merely  relative. 

2.  Becaufe  the  north-eaft  wind  fcarce  ever  approaches 
nearer  than  eight  or  ten  degrees  to  the  equator,  and  there 
dies  away;  whereas  it  ought  there,  according  to  this  theory, 
to  be  ftrongeft.  And,  on  the  contrary,  the  fouth-eaft  paftes 
the  equator  feveral  degrees,  even  when  thg  fun  is  in  the  fouth 
tropic.  A  fa 61  which,  as  Gentil  remarks,  is  abfohitely  irre- 
concileable  w-ith  this  theory.  (Gentil  Voy.  i.  p.  638;  ibid,  v, 
p.  116.) 

3.  Becaufe,  if  the  conftant  eafterly  wind  was  in  the  north¬ 
ern  hemifphere  fupplied  foleiy  from  the  north,  and  in  the 
louthern  hemifphere  foleiy  from  the  fouth,  we  ft?  on  Id  in  the 
former  have  a  conftant  north  wind  at  leaft  at  35  01*40  degrees 
from  the  equator,  or  at  leaft  from  fome  northern  point, ^and 
in  the  latter  a  conftant  fouth  wind,  or  at  leaft  from  fome 
fouthern  point;  whereas,  on  the  contrary,  a  fouth  wind 
often  prevails  in  thofe  latitudes  on  the  north  tide  of  the  equa¬ 
tor,  and  a  north  wind  on  the  fouth  fide.  Thus  La  Peroufe 
met  an  £.  S.  E.  in  north  latitude  320,  and  a  due  eaft  in  lati¬ 
tude  31  ;  and  a  S.S.E.  in  latitude  140,  and  a  due  eaft  in 
latitude  16';  and  a  due  north  in  latitude  20°,  (where  then 
was  the  relative  motion?)  and  a  due  fouth  in  latitude  330, 
(See  his  Journal  in  La  Peyr.  Voy.  lii.)  Be  alfo  met  with  at 
due  north  in  latitude  270  and  420  fouth,  and  a  N.  N.  E.  in 
latitude  250  fouth.  So  captain  Cook  met  a  S.  S.  E.  wind  in 
latitude  gcP  north,  and  alfo  in  latitudes  40°  and  410,  and  a 
due  fouth  wind  in  latitude  38°  and  20°;  and  in  the  fouthern 
hemifphere  a  due  north  in  latitude  30,  40,  and  440.  I  might 
produce  other  inftances  from  fea  journals,  and  particularly 
from  that,  moft  ample  and  inftru&ive,  kept  by  major  Daf- 
rvmple  during  a  voyage  to  the  Eaft  indies  (Phil.Tranf.  1778); 
hut  I  think  the  alleged  fufficiently  prove  that  the  general  eaft: 
wind  is  not  fupplied  foleiy  from  the  north  or  fouth  in  the  dif¬ 
ferent  hemifpheres  refpebtively. 

4.  Becaufe,  during  our  fix  fummer  months,  when  the  fun 
is  111  or  approaches  to  the  northern  tropic,  the  eafterly  trade 
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wind  partakes  lefs  of  the  northerly,  than  when  the  fun 
is  in  or  approaches  to  the  fouthern  tropic,  (Phil.  Tranf. 
Abrid.  ii.  p.  134;  and  Schued.  Abhandl.  1762,  p.  175  :) 
which  is  diredly  contrary  to  Hadley’s  fyftem  ;  for  when 
the  fun  is  in  the  fouthern  tropic,  the  north  wind  muft  tra- 
verfe  more  of  that  fpace  in  which  the  earth’s  motion  eaft- 
ward  is  ftrongeft,  and  therefore  fhoutd  participate  more  of 
that  motion,  as  Hadley  himfelf  Hates  :  though  (till  partaking 
of  it  in  a  fmaller  degree  than  that  which  the  globe  itfelf  pof- 
feffes,  it  Ihould  appear  to  move  weftwards  ;  yet  it  thou  Id  pro¬ 
portionally  retain  lefs  of  its  original  direction  from  north  to 
fouth  than  when  it  had  traverfed  a  fpace  more  diftant  from 
the  equator,  whereas  the  fad  is  that  it  retains  more,  and 
often  pafTes  into  the  fouthern  hemifphere  into  the  1 30  fouth 
latitude  without  having  any  eaftern  direction,  (Marchand  iii. 
p.531;)  and  an  analogous  fad  is  obferved  with  refped  to 
the  fouth-eaft  wind  when  the  fun  is  in  the  northern  tropic. 
Hence  it  is  evident,  that  it  is  from  the  approach  of  the  fun, 
and  not  from  the  latitude  traverfed,  that  the  eaftern  dirediori 
is  derived  ;  nay,  the  wind  is  often  more  eafterly  than  north¬ 
erly  between  latitude  230  and  28  :  (Fofter’s  Observations, 
p.  126.)  He  even  obferved  that  the  trade  winds  extended 
far  beyond  the  tropics  when  the-  fun  is  in  the  fame  hemi¬ 
fphere,  which  {hows  it  is  the  fun  that  caufes  them. 

Eddy  is  a  term  introduced  on  this  fubjed,  which  explains 
nothing  when  its  caufe  is  not  affigned  and  proved  ;  the  trade 
winds  arc  often  interrupted  by  the  approach  of  land  ;  but  the 
interruption,  as  Fofter  mentions,  extends  only  to  a  few  miles. 
Ibid.  127. 

The  monfoons  or  periodical  trade  winds  depending  on  local 
circmnftances,  fuffieiently  explained  by  Dr.  Halley,  I  (hall 
here  pals  over;  though  certainly  much  mav  he  added  from 
obfervatious  made  by  fubfequent  navigators  and  travellers. 
I  fhall  therefore  confine  tnyfelf  to  the  variable  winds,  a  fub¬ 
jed  much  more  obfeure. 

Of  Variable  Winds. 

With  refped  to  winds  we  muft  lay  down  one  general  and 
fundamental  principle,  which  is,  that  they  always  originate 
at  the  extremity  of  that  point  towards  which  they  proceed. 
Thus  the  eafterly  trade  wind  begins  at  the  point  neareft  the 
fun,  which  it  follows,  and  is  perpetually  renovated  and  fup- 
plied  from  parts  {till  more  eafterly.  Thus  in  the  year  J709 
a  north  wind  was  fooncr  perceived  in  England  than  at  Dant- 
zic  (Phil.  Tranf.  Abrid.  iv.  part  ii.  p.  U5.  And  Wargentin 
notes,  that  when  the  wind  changes  to  the  weft,  this  change 
takes  place  at  Mofcow  before  it  happens  at  Abo,  which  is 
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feveral  degrees  weft  of  it ;  and  fooner  in  Finland  than  in 
Sweden.  (Schwd.  Abhandl.  1763,  p.  J95.)  And  Dr,  Frank¬ 
lin,  in  his  xxxvith  Letter,  p.  389,  thinks  that  the  north- eaF 
Forms  in  North  America  begin  firft,  in  point  of  time,  in  the 
fouih-weft  parts ;  that  is  to  fay,  fooner  in  Georgia  than  in 
Carolina,  and  fooner  in  Carolina  than  in  Virginia,  &c.  He 
found  that  a  north- eaft  Form  began  at  Philadelphia  at  feven 
o’clock,  but  did  not  extend  to  BoFon  (about  forty  miles  to 
the  north-eaF)  until  eleven  o’clock.  The  reafon  of  which 
he  well  explains,  as  the  current  muft  begin  in  the  places 
neareF  to  that  in  which  the  rarefaction  arifes,  towards  which 
the  current  is  directed. 

Of  Wejlerly  Winds, 

That  eminent  and  laborious  meteorologiF  C.  La  Cotte, 
infers  from  numerous  obfervations  of  many  years,  that  be¬ 
tween  latitude  470  and  6o°  on  the  weFeAi  Fde  of  our  hemi- 
fphere,  the  weF  wind,  with  feme  participation  of  the  north 
or  fouth,  is  that  which  obtains  ofteneF.  (Roz.  Jour,  xxxix. 
p.  267.)  Leche  obtained  the  fame  refult  at  Abo,  latitude  6o°, 
from  twelve  years  obfervations ;  Mufchenbroeck,  in  Utrecht; 
Mr.  Dalton,  in  WeFmorland,  latitude  540,  (lee  his  Meteoro¬ 
logical  Eflfays,  p.  48  and  88,)  from  five  years  obfervations. 

This  wind  in  our  continent  originates  in'  the  Pacific  Ocean 
between  the  above-mentioned  parallels,  at  leaft  in  winter; 
the  air  incumbent  on  that  ocean  is  then  much  warmer  than 
that  of  Siberia  and  Chinefe  Tartary  that  lie  weft  of  it;  this 
therefore  preffes  upon  and  flows  into  the  fupra-marine,  and 
is  immediately  fucceeded  by  air  Fill  further  weftwards,  and 
thus  a  current  is  gradually  eftablifhed  extending  to  the  At¬ 
lantic,  which,  though  in  winter,  being-  much  warmer  than 
the  air  of  the  i (lands  and  continent  on  which  it  flows,  is 
forced  into  the  current,  both  by  the  rupture  of  the  equili¬ 
brium  to  the  eaftwards,  and  by  the  preffure  of  the  much 
colder  air  of  the  continent  of  North  America. 

Of  E after ly  Winds . 

During  the  winter  months  there  feems  to  be  a  frequent 
Fruggle  and  conteft  betwixt  the  air  incumbent  over  the  Afi- 
atic  continent  and  that  incumbent  on  the  North  American 
lying  betwixt  the  above-mentioned  parallels  and  bordering 
on  the  Pacific  Ocean,  which  of  them  fh all  rule  over  it. 

The  mafs  of  the  American  air  being  lefs  confiderable,  and 
its  efforts  divided  between  the  Pacific  and  the  Atlantic,  .is 
generally  obliged  to  yield  to  its  antagoniF  ;  though  fometimes 
the  Afiatic  being  warmed,  either  by  a  diffufion  of  the  fu- 
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perior  current  or  by  foutherly  winds,  the  colder  American 
becomes  more  forcible.  In  Tummer  this  mufl  happen  fre¬ 
quently,  the  E.  N.  E.  ofteneft:  prevailing:  upon' the  whole, 
however,  Leche  remarked  that  the  eaft  and  E.  S.  E,  were 
nearly  the  molt  uncommon ;  as  did  La  Cotte  in  the  climate 
of  Paris.  (Meteorolog.  p.  305.) 

With  us  this  wind  is  moil  frequent  in  the  months  of  April 
and  May  ;  and  I  have  obferved  in  Cook’s  Journal,  tables  9th, 
10th,  and  1  j  th,  that  it  prevails  alio  in  the  fame  months  in 
the  Pacific,  therefore  the  colder  continental  air  then  pours  in 
upon  us. 

JLa  Cotte  alfo  obferves,  that  in  the  weftern  tradfs  of  Eu¬ 
rope,  in  latitudes  below  48°,  this  wind  occurs  ofteneft  during 
the  winter  months  * ;  for  the  fuperior  heat  of  the  Atlantic  in 
the  low  latitudes  determines  the  colder  air  incumbent  on 
Hungary  and  European  Turkey  to  flow  in  upon  it. 

Of  Southerly  Winds .  1 

A  few  years  ago,  no  problem  in  meteorology  appeared  to 
me  more  difficult  than  to  affign  a  caufe  for  the  frequent  pre¬ 
valence  of  a  fouth  wind  even  in  winter,  it  being  contrary  to 
the  laws  of  nature  that  warm  air  ftiould  rufh  upon  colder; 
yet  I  fince  difcovered  that  the  conjedlural  folution  I  then  of¬ 
fered  is  grounded  on  a  real  fadt. 

In  the  eaftern  parts  of  our  hemifphere,  from  longitude  7 2° 
to  1600,  that  is,  from  the  coaft  of  Malabar  to  the  Moluccas,., 
it  blows  from  the  north-eaft  conftantly  from  Oiftober  until 
April.  Now  this  northern  blaft  mufl  be  fupplied  and  re¬ 
cruited  from  countries  ftill  further  north  until  we  arrive  at 
the  pole,  and  the  polar  air  mufl  confequently  be  fupplied  by 
that  which  lies  fouth  of  it,  and  thus  a  fouthern  current  is 
eftablifhed  on  the  weftern  fide  of  our  hemifphere. 

Inftanees  to  fupport  or  contraditt  this  theory  do  not  often 
occur;  yet  I  have  found  fome  that  appear  to  me  decifive,  in¬ 
dependently  of  the  general  reafon  alleged.  Thus  I  find  in 
the  ninth  table  of  the  third  volume  of  Cook’s  Voyages,  that 
in  north  latitude  59°,  and  eaft  longitude  207°,  on  the  25th 
of  May  17783  a  ftrong  north-weft  wind  prevailed;  and  on 
the  29th  day  of  the  fame  month  and  year,  an  equally  ftrong 
fouth- weft  wind  prevailed  at  Peterfburgh,  latitude  6o°  and 
longitude  30°  eaft.  Now  the  places  of  obfervation  were 
177  degrees  diftant,  one  on  the  eaftern  and  the  other  on  the 
weftern  fide  of  our  hemifphere,  (which,  at  this  proximity  to 
the  pole,  argues  not  a  fuperior  diftance  to  that  I  have  men- 

*  Mem.  MeteoroJog.  ii.  p.  189,  Sec. 
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tioned  ;)  and  four  days  is  as  Abort  a  time  as  can  be  allowed  to 
the  fouth-weft  to  fupply  the  more  eaftern  north-weft.  (Mem. 
Peterfburgh  1778,  p.  92.)  So  alfo  in  the  fame  journal  I  find, 
that  from  the  4  th  to  the  30th  of  May  a  north  wind  prevailed 
in  the  eaftern  part  of  our  hemifphere  from  latitude  58°  to  6i°, 
except  feventeen  days  of  variable  winds ;  but  in  London  it 
blew  from  the  fouth-weft  during;  the  firft  fifteen  davs  of  June, 
thus  replacing  the  northern  air.  And  to  replace  the  conftant 
north -eaft  wind  on  the  Indian  peninfula  to  the  Moluccas, 
there  is  a  conftant  draught  from  the  fouth  in  the  weftera 
pans  of  our  hemifphere;  accordingly  Lefke  obferved,  that 
on  an  average  of  twelve  years  it  blew  126  days  each  year, 
from  October  until  May,  from  fome  fouth  point,  namely, 
86  days  from  the  fouth  or  fouth-weft,  and  40  from  the  fouth- 
eaft,  at  Abo,  latitude  6o°l 

It  is  true,  that  he  found  it  to  take  place  very  frequently 
alfo  in  fummer;  but  this  is  occafioned  by  the  great  heat  that 
then  prevails  in  the  northern  tradts  of  Lapland. 

And,  upon  the  whole,  more  of  the  fouth  air  is  drawn  off 
in  winter  than  in  fummer;  for  its  flow  is  gentle  in  fummer, 
but  often  ftormy  in  winter.  See  Leflce’s  9th,  nth,  and  1 2t.l1 
tables.  If  all  other  meteorological  tables  of  a  feries  of  years 
had  been  arranged  with  equal  -fagacity  and  preciuon  as  thole 
of  Leche  and  Dr.  Horfeley,  a  vaft  fund  of  information  might 
be  extradted  from  them. 

At  Peterfburgh,  during  the  year  1793,  Euler  junior  found 
a  fouth  or  fouth-weft  wind  prevailed  79  days,  52  from  Oc¬ 
tober  to  the  end  of  March,  and  only  27  in  the  fummer 
months  :  it  was  ftormy  in  November,  December,  and  Janu¬ 
ary.  I  have  not  noted  the  fouth- eaft. 

Mr.  Stritter  alfo  found  the  fouth  wind  to  predominate  at 
Mofcow  during  the  fix  winter  months  of  that  year,  (N.  Adla 
Petrop.  xi.  p.  569 ;)  fo  that  the  frequency  of  this  wind  in 
high  latitudes  is  certain. 

Of  Northerly  Winds. 

In  the  weftern  parts  of  our  continent  and  hemifphere  thefe 
are  of  all  others  the  leaft  frequent  in  latitudes  above  48°;  See 
La  Cotte’s  and  Leche’s  tables.  The  caufe  of  this  unfre¬ 
quency  appears  from  what  has  been  faid  of  fouth  winds. 

But  in  latitudes  below  48°  they  occur  oftener,,  and  ofteneft 
in  thofe  that  are  ft i  1 1  lower,  as  La  Cotte  remarks.  An  ad¬ 
mirable  inftance  of  Divine  Providence,  that  the  warmed 
winds  (hould  prevail  ofteneft  in  winter  in  thecoldeft  regions, 
and  cold  winds  in  the  warmeft  ! 

But  it  may  be  afked,  why  a  fouth  wind  (ho-uld  not  prevail 
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in  the  eaftern  parts  of  our  hemifphere  to  fupply  the  conftant 
north-eafl  wind  that  prevails  in  the  low  latitudes  of  the  weft- 
ern  fide  ?  The  reafon  is,  that  on  the  weftern  fide  the  north- 
eaft  winds  of  low  latitudes  are  eafily  (applied  by  the  conti¬ 
guous  Atlantic,  which  is  open  up  to  the  North  Pole;  and, 
as  here,  the  upper  current  lets  and  ceales,  there  can  be  no 
deficiency  of  air. 

Of  oppofite  concomitant  Winds. 

It  has  often  been  obferved  *,  but  of  late,  fince  the  inven¬ 
tion  of  balloons,  evidently  proved,  t  hat  currents  of  air  from 
different  and  even  oppofite  points  of  the  horizon,  prevail  at 
different  heights  in  the  atmofphere  over  the  fame  trabls  of 
land  or  water.  This  was  originally  inferred  from  the  different 
courfes  of  the  higher  and  lower  clouds;  but  as  fuch  obferva- 
tions  were  often  liable  to  optical  deceptions,  better  proofs 
were  wanting. 

Mont  Louis  is  within  thirty  miles  of  Perpignan,  but  about 
5000  feet  higher.  Now  in  March  1780,  north  and  north- 
eafl.  winds  prevailed  at  Perpignan  and  a  wefterly  wind  at  St. 
Louis.  In  Auguft  a  north  wind  prevailed  at  Perpignan  and  4 
an  eafl  at  Mont  Louis.  Mem.  de  la  Societe  de  Medecine 
de  Paris  1780.  Derham  fufpebied  f,  and  Gentil  has  fince 
Ihown,  that  changes  of  feafons  conffantly  begin  in  the  upper 
atmofphere;  while  a  ffrong  wind  blows  from  one  point  be¬ 
low,  a  wind  from  an  oppofite  point  reigns  above,  but  more 
gentle,  until  at  lafl  (in  about  three  weeks)  it  is  propagated 
downwards.  (Voy.  ii.  p.  23,  24,  in  8vo.)  The  lower  atmo¬ 
fphere,  he  fays,  extends  to  the  height  of  2880  feet.  (Vol.  iv. 
p.  48.)  At  the  commencement  of  winter,  when  the  fun 
approaches  the  fouth  tropic,  and  the  north  air  begins  to  flow 
in  and  follow  it,  it  muff  meet  with  more  refinance  from  the. 
lower  denfer  air,  as  its  impetuous  courfe  in  an  oppofite  di- 
rebtion  is  more  flowly  altered  (this  refpebls  the,  monfoohs) 
than  in  the  rarer  fuperior  ffrata;  and  the  fame  effebt,  but  in 
a  different  direbfion,  takes  place  when  the  fun  approaches  to 
the  northern  tropic. 

It  has  been  faid  by  many,  that  winds  in  the  fuperior  re¬ 
gions  of  the  atmofphere  are  much  more  violent  and  impe¬ 
tuous  than  in  the  lower.  (Suuffure  Hygrom.  p.  300 :  Ul- 
loa’s  Voy.  ii.  p.  81:  Mufchenbr.  §  2612:  Bergm.  Erde 
kugel.  ii.  p.  99  :  De  Luc,  &c.)  But  the  contrary  has  alio 
been  obferved  by  Gentil,  above  quoted,  and  Moryeau. 
(Aerofl.  de  Dijon.) 

*  Ulloa’s  Voy.  ii.  p.  62.  F.nglifh. 

I  Phil.  Tranf.  Abjridg,  iv.  part  ii.  125. 
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Of  the  SucceJJlon  of  Winds. 

Weil  eftablifhed  general  laws  on  this  head  would  be  ex- 
tremely  life  fid,  as  we  might  then  forefee  what  wind  might 
next  be  expected.  Befides  the  general  fucceffion  in  an  open 
country,  it  is  probable  there  is  a  local,  confined  to  certain 
fituations. 

Gent.il  remarks,  that  in  thefouthern  latitudes  of  our  hemi- 
fphere,  a  north-eaft  is  fucceeded  by  an  eafi,  fouth-eaft,  and 
fouth.  According  to  La  Cotte,  the  order  of  fucceffion  in  the 
middle  latitudes  is  fouth-weft,  north,  weft,  north-eaft,  fouth5 
north-weft,  eaft,  fouth-eaft.  (Roz.  Journ.  xxxix.  p.  267.) 

Of  the  Scirocco . 

This  is  a  fouth  or  fouth-eaft  wind,  known  in  the  fouthem 
parts  of  Italy,  Sicily,  and  Malta,  diftinguiftied  by  peculiar 
debilitating  effects,  well  defcribed  by  Brydone,  and  by  Do- 
loinieu  in  his  Treatife  on  the  Temperature  of  Malta.  The 
latter  has  fhown  that  its  malignity  refults  from  the  eonftitu- 
tion  of  the  air  it  conveys,  and  not  merely  from  its  tempera¬ 
ture,  which  is  variable,  from  550  to  8o°.  It  contains  a  much 
Imaller  proportion  of  oxygen  than  air  ufually.  does.  The 
conftitution  of  the  African  wind,  called  harmattan ,  is  as  yet 
unknown;  it  is,  at  leaft  on  land,  loaded  with  fome  unknown 
undiffolved  vapour,  and  is  much  hotter  and  drier  than  the 
fcirocco ,  but  not  debilitating,  and  even  wholefome  for  ani¬ 
mals;  for  though  it  parches  their  fkin,  it  deftroys  infeCtion 
and  cures  feveral  disorders.  (See  Phil.  Tranf.  1781,  p.  46, 
&c.)  Its  direction  is  alfo  weftwards. 


LVII.  Be  port  prefented  to  the  Clefs  of  the  Ex  ad  Sciences  of 
the  Academy  of  Turin,  January  1  2,  1803,  on  the  Adion  of 
Galvanifm ,  and  the  Application  of  this  Fluid  and  of  Elec¬ 
tricity  to  Medicine .  By  A.  M.  Vassali-Eamdi 

Th  E  Galvanic  experiments  made  on  the  10th  and  14th 
of  Auguft  laft,  in  the  prefence  of  a  great  many  fpeCtators,  by 
Giulio,  Rofti,  and  my fe If,  on  the  head  and  trunk  of  three 
decapitated  criminals,  an  account  of  which  has  been  pub- 
lilhed,  gave  rife  to  feveral  queftions  in  regard  to  this  agent, 
and  by  analogy  refpeCting  electricity.  Thefe  two  ft  aids, 
and  the  ufes  to  which  they  may  be  applied,  have  become  a 
common  fubjeCt  of  converfation  among  well-informed  per- 

*  From  the  Journal  ole  Pbyfique ,  Germinal,  an.  11. 
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fons,  and,  as  is  always  the  cafe  with  new  difcoveries,  their 
ufes  are  exaggerated  bv  fome,  and  defpifed  by  others.  'Phis 
diverfity  of  opinion  induced  our  aflociate  Charles  Bode  to 
propofe  to  me  two  queftions,  which  I  endeavoured  to  folve 
in  the  next  letter  I  wrote  to  him  about  the  end  of  September. 
I  could  eaflly  increafe  the  number  of  cures  obtained  by  means 
of  Galvan ifm  and  electricity,  as  well  as  of  the  misfortunes  oc- 
cafioned  by  the  action  of  thefe  fluids  and'  of  the  inftances 
where  I  obferved  aconftant  relation  between  the  moral  part; 
that  is  today,  the  ftrength  of  mind,  the  courage  of  the  victims 
to  iuftice,  and  the  effeCts  of  the  Galvanic  fluid  on  their  bodies: 
but  thefe  obfervations  belong  to  the  general  report  of  the  ex¬ 
periments  which  we  made  flnee  the  14th  of  Auguft.  I  (hall 
therefore  only  p refen t  to  you  the  letter  which  I  wrote  at  that 
period. 

C[m  You  afked  me  in  one  of  our  late  academic  fittings,  why, 
after  fo  manv  experiments,  made  by  the  firfl  philofophers  of 
the  laft  century,  on  the  electric  fluid,  fuch  a  variety  of  opi¬ 
nions  is  entertained  in  regard  to  its  medical  addon  in  the 
human  bodv  ;  and  whether 'Galvanifm  feems  already  to  pro- 
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mife  refults  more  ufeful  to  the  healing  art.  I  fhall  here  give 
you  my  opinion  on  thefe  queftions,  or  rather  fubmit  to  you 
the  inductions  which  different  experiments  made  by  myielfj 
or  at  which  1  affifled,  gave  me  reafon  to  deduce  with  more 
certainty  than  I  durft  venture  to  hope  when  I  began  to  pay 
a  ferious  attention  to  this  object. 

I  consider  Galvanifm  as  a  modification  of  eleCtricity — a 
modification  which  renders  this  fluid  more  active;  as  the 
fmall  flame  fepaiated  by  the  blow-pipe  is  far  more  ardent 
than  the  large  one  from  which  it  is  taken.  I  have  read  to 
the  clafs  feveral  experiments  which  feem  to  fupport  this  com- 
parifon  between  eleCtricity  and  Galvanifm.  Animals  which 
were  only  (tunned  by  the  ftrongeft  fparks  from  a  magic  pic¬ 
ture,  were  killed  in  leis  than  three  minutes  by  a  very  weak 
degree  of  Galvanifm. 

“  The  fluid  of  a  pile  comppfed  of  25  plates  of  filver  and  zinc 
of  the  ftze  of  a  crown-piece,  intermixed  with  pieces  of  pafte- 
board  moiftened  in  water  faturated  with  muriate  of  ammonia, 
oxidates  the  metals  in  decompofing  the  water,  while  it  is 
fcarcelv  fen  Able  in  the  fingers,  and  gives  only  fmall  fparks. 
The  brilliant  electric  fparks  which  excite  in  our  bodies  a  ftrong 
fenfation  of  pricking,  neither  oxidate  the  metals  nor  decom- 
pofe  the  water  if  they  do  not  communicate  a  (hock.  Having 
made  the  Galvanic  current  to  pafs  through  the  body  of  a 
frog,  its  fluids  were  decompofed,  and  I  faw  it  fwell  up  fo 
much  that  it  could  no  longer  plunge  into  the  water  though 
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poftefted  of  great  vitality,  which  I  never  obferved  to  be  the 
cafe  in  frogs  when  tormented  by  ftrong  eleCtric  fparks.  All 
thefe  faCts,  to  which  many  more  of  a  fimilar  kind  might  be 
added,  confirm  the  great  aCfivity  of  Galvanifm  in  compa¬ 
rison  of  electricity.  Hence  it  remits,  that  the  fluid  of  the 
Voltaic  pile  may  be  very  ufeful  in  cafes  in  which  common 
electricity  would  not  have  fufficient  activity.  You  are  ac¬ 
quainted  with  fome  of  the  experiments  which  I  made  in  con¬ 
junction  with  my  colleagues  Giulio  and  Roffi  :  we  made 
others,  {till  more  interefting,  which  have  determined  phyfio- 
logical  faCts,  before  doubtful  for  want  of  being  verified.  We 
then  tried  an  application  of  it  in  feveral  difeafes  with  the 
greateft  fuccefs.  Three  of  the  cafes  are  as  follow  : 

“  A  lady  about  thirty  years  of  age,  after  fevere  pains  in  the 
head,  loft  the  fight  of  the  right  eye.  Ci- Roffi  being  con- 
fulted  in  regard  to  this  malady,  after  a  clofe  examination  of 
the  eye,  which  appeared  to  be  as  found  and  to  look  as  well 
ns  the  left,  concluded  that  it  muft  arife  from  a  palfy  of  the 
optic  nerve,  or  what  is  called  a  gutta  ferena ,  which  fuffered 
the  patient  to  fee  only,  as  it  were,  through  a  thick  mift; 
which  increafed  her  misfortune,  fince  it  deranged  the  fight 
of  the  other  eye,  fo  that  fhe  was  always  afraid  of  falling,  not 
being  able  to  diftinguiffi  well  with  the  right  eye  the  objeCts 
which  (he  handled.  Roffi  being  fick,  fent  her  to  me,  that  I 
might  make  an  application  of  Galvanifm.  I  formed  a  pile 
of  thirty  pairs  of  plates  like  thofe  already  mentioned,  and 
employing  gold  wire  as  conductors,  I  caufed  the  Galvanic 
current  to  enter  near  the  exterior  angle  of  the  eye,  and  to 
ifiue  fometimes  at  the  eyebrow,  fometiines  by  the  ophthal¬ 
mic  ramus  which  pafles  through  the  orbital  foramen,  and 
fometimes  near  the  interior  angle  of  the  fame  eye.  The  ope¬ 
ration  was  very  painful ;  it  caufed  abundance  of  tears  to  flow; 
but,  after  fucceffive  Galvanic  fhocks  for  half  an  hour,  the  eye 
began  to  fee  a  little  better.  That  I  might  not  fatigue  my 
patient  too  much,  and  that  nature  might  have  time  to  aCt, 
the  operation  was  fufpended  till  the  evening,  when  it  was 
repeated  for  half  an  hour.  The  next  day  the  eye  began  to 
diftinguiffi  the  figure  of  bodies.  Having  repeated  the  ope¬ 
ration  for  three  days  following,  the  lady  was  not  only  able  to 
diftinguiffi  the  figure  of  bodies,  and  people’s  features,  butalfo 
the  pupils  of  their  eyes.  Before  this  operation,  in  confe- 
quence  of  a  confultation  with  Dr.  John  Baptift  Anforini,  firft 
phyfician  of  the  Holpital  de  la  Charile,  I  had  Galvanized  a 
young  woman,  twentv-feven  years  of  age,  of  a  melancholy 
temperament,  who,  after  fome  (light  attacks,  had  a  hemi¬ 
plegia  of  the  right  fide,  which  affeCted  in  particular  the  arm, 
Vgl.  XV,  Wo,  6o,  Y  N  the 
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the  cheek,  and  the  eye.  The  other  fymptoms  were  removed 
by  bleeding  and  the  ufe  of  the  remedies  ufual  in  luch  cafes ; 
but  the  eye  always  remained  fixed,  with  pains  in  the  mufcles. 
The  application  of  Galvanifm  for  ten  minutes  was  fufficient 
to  excite  abundant  tears  and  a  difcharge  of  a  watery  fluid 
from  the  nofe  on  the  fide  which  had  always  been  {hut  fince 
the  attack  of  the  di {order,  and  greatly  alleviated  the  pains  of 
the  mufcles.  She  could  even  turn  her  eye  to  both  tides  ; 
but  (lie  found  great  difficulty  in  railing  or  lowering  it,  with 
a  fenfation  of  heavinefs  all  around  the  eye.  This  operation 
being  repeated,  after  the  interval  of  a  day  the  eye  acquired 
its  former  freedom  of  motion,  and  the  patient  was  freed 
from  every  fenfation  of  uneafinefs. 

Cf  Thefe  two  operations  wTere  performed  in  the  prefence  of 
feveral  perfons,  and  executed  altnoll  entirely  by  C.  Hyacinth 
Carena,  lecturer  on  natural  philofophy  in  the  National  Col¬ 
lege  of  Turin. 

u  The  advantages  of  Galvanifm  will  appear  to  you  ft  ill 
more  decifive,  by  the  cure  of  a  perfon  labouring  under  hy¬ 
drophobia,  performed  lately  by  C.  Rofli,  who  will  give  a  full 
and  complete  account  of  it  in  a  memoir  on  which  he  is. now 
employed. 

((  A  man  bit  in  the  finger  by  a  mad  dog,  came  to  confult 
him,  in  confequence  of  a  pain  which  he  felt  in  the  arm,  the 
back,  and  particularly  the  finger,  which  had  been  bit  more 
than  a  month.  A  caultic  applied  to  the  finger  removed  the 
pain;  but  a  few  days  after  it  returned,  accompanied  with 
fymptoms  of  hydrophobia.  The  patient  could  no  longer  look 
at  water  without  horror  ;  an  inflammation  in  the  throat  pre¬ 
vented  him  from  fwallowing  even  chewed  bread,  and  he  ex¬ 
perienced  a  ftrong  propenfity  to  bite  thole  around  him. 

“  In  this  ftate  he  was  brought  to  C.  Rofli,  who  obferving 
that  he  could  not  bear  the  fight  of  water,  nor  that  even  of 
{hining  bodies,  provided  in  another  room  a  pile  confiding  of 
50  pairs  of  plates  of  filver  and  zinc  intermixed  with  50  pieces 
of  pafteboard  moiftened  with  a  folution  of  muriate  of  ammo¬ 
nia.  He  employed  flips  of  brown  paper  moiftened  as  a  con¬ 
ductor,  on  which  the  naked  feet  of  the  patient  were  placed, 
and  at  the  moment  when  he  opened  his  mouth  to  bite,  one 
end  of  the  arc  was  thruft:  into  it,  while  the  other  communi¬ 
cated  with  the  pile.  The  patient  fuffered  a  great  deal  from 
this  operation,  which  after  feveral  fliocks  weakened  him  fo 
much  that  he  could  no  longer  fupport  it.  Being  ftretched 
out  on  the  floor,  he  was  then  Galvanized  with  eafe :  the 
operation  made  the  fvyeat  run  from  him  in  drops.  After 
Tome  time  Rofli  caufed  the  patient  to  be  conveyed  home,  and 
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‘gave  orders  that  he  flhould  be  brought  back  next  day,  that 
the  operation  might  be  repeated.  It  was  two  o’clock,  in  the 
afternoon  when  the  patient  was  Galvanized,  and  at  fix  next 
morning  he  came  to  Rofifi  himfelf  to-  tell  him  that  he  was 
completely  cured,  as  he  experienced  no  pain  or  difficulty  of 
fwallowing,  and  was  entirely  freed  from  his  averfion  to  water 
and  to  liquids :  no  perfuafion,  however,  could  induce  him  to 
fubmit  to  a  new  operation. 

ee  But  a  few  days  after,  fome  flight  pains  having  gdven  hint 
reafon  to  apprehend  a  new  attack  of  hydrophobia,  he  re¬ 
turned  to  Roffi,  who  by  repeating  the  operation  made  all  the 
fymptqms  difappear.  This  cure  was  alfo  effected  in  thepre- 
fence  of  feveral  perfons.  The  patient  was  endowed  with  fo 
great  fenfibility,  that  for  more  than  a  month  after  he  felt  in 
the  (boulders  a  fenfation  of  the  Galvanic  (hocks,  which  I 
felt  only  as  far  as  the  articulation  of  the  finger,  though  I  am 
not  one  of  the  lead  fenfible.  You  fee  by  thefe  trials  what 
are  the  advantages  which  may  be  hoped  for  from  Galvanifm. 
I  entertain  no  doubt  that  a  mean  fo  aCtive  may  preferve  from 
the  grave  many  individuals,  by  Galvanizing  them  at  the  mo¬ 
ment  when  the  play  of  the  vital  organs  is  fufpended  by  an 
accidental  caufe. 

“  This  will  become  more  evident  by  an  explanation  of  the 
medical  aCtion  of  electricity  on  the  human  body. 

Several  celebrated  writers  have  claffed  electricity  among 
thofe  remedies  which  are  molt  certain  and  moft  aCtive; 
others  have  fhown  the  inutility,  and  even  danger,  of  this 
fluid  confidered  as  a  remedy;  and  both  feem  to  be  fupported 
by  well  attefied  fads. 

<£  Nothing,  however,  can  be  more  eafily  explained,  if  we  re¬ 
flect,  that  mod  of  thofe  who  have  applied  electricity  to  me¬ 
dicine  have  been  guided  by  quackery,  without  confulting  the 
nature  of  the  difeafe,  or  of  the  agent  which  they  employed. 
For  this  reafon  I  dated  in  the  memoir  which  is  about  to  ap¬ 
pear  in  the  TranfiiCtions  of  the  Academy,  that  the  greateft 
circumfpeCtion  fhould  be  obferved  in  the  ufe  of  Galvanifm, 
which,  like  electricity,  may  be  attended  with  bad  confe- 
quences ;  and  even  advanced,  that  the  latter,  though  a  very 
good  remedy  of  itfelf,  has  done  more  hurt  than  good  by  im¬ 
proper  application. 

t(  I  fill  all  not  here  fpeak  of  the  chemical  properties  which 
during  the  enthnfiafm  of  novelty  has  been  afcrrbed  to  elec¬ 
tricity,  fuch  as  that  of  transfufing  into  the  human  body  the 
adtion  of  remedies  enelofed  in  plafs  tubes,  bv  rubbing;  it  with 
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them.  " 

“  It  is  well  known  that  it  is  the  fate  of  new  difeotaies  to  be 
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exaggerated,  fo  that  their  adverfaries  eafily  find  reafons  to 
oppofe  them  ;  but  after  fome  time  things  come  to  their  pro¬ 
per  level,  eftablifhed  on  a  more  complete  knowledge  of  the 
agent;  and  thofe  well  acquainted  with  the  properties  of  elec¬ 
tricity  are  able  to  diftinguifh  the  cafes  in  which  it  may  be 
adminiftered  with  advantage,  from  thofe  in  which  it  would  be 
only  prejudicial.  Of  ten  patients  affe&ed  with  the  fame  dif- 
eafe,  which  undergo  the  fame  ele&ric  treatment,  five  may  be 
entirely  cured,  and  the  other  five  be  exceedingly  ill. 

<(  Thofe  who  are  cured  extol  electricity  as  the  beft  of  reme¬ 
dies  ;  thofe  who  have  fuffered,  fay  that  it  only  aggravates  the 
evil.  Both  fpeak  from  correct  experience,  and  at  the  fame 
time  right  and  wrong,  for  attempting  too  much  to  general¬ 
ize ;  that  is  to  fay,  becaufe  they  do  not  di ft i nguifh  the  caufe 
of  the  difeafe  which  requires  or  oppofes  the  application  of 
ele&ricity.  Thus  the  fame  pain,  the  fciatica*  for  example, 
may  be  occafioned  either  by  a  ftagnation  of  the  fluids,  by  their 
too  great  abundance,  or  by  the  want  of  reaction  in  the  folids : 
it  may  arife  alfo  from  organic  defc6ts ;  an  alteration  of  the 
fluids ;  a  poifonous,  or,  as  it  is  called,  acrid  principle ;  or 
from  a  peculiar  virus  in  the  fluids. 

ee  The  five  patients  who  labour  under  a  flagnation  of  the 
fluids,  receive  the  greateft  relief  from  ele&ricity,  which  puts 
them  in  motion  ;  the  other  five,  tormented  by  fciatica  occa¬ 
fioned  by  vitiated  humours,  will  grow  worfe  under  ele&ric 
treatment,  which  will  increafe  the  acridity  of  the  humours, 
carrying  off  a  part  of  the  water  which  kept  the  poifon  di¬ 
luted.  This  theory  of  the  effedfs  of  electricity  in  the  human 
bodyls  founded  on  the  nature  of  this  fluid,  and  on  its  pro¬ 
perties  eftablifhed  by  numerous  experiments.  The  eleCtric 
fluid  tends  always  to  put  itfelf  into  a  ftate  of  equilibrium,  and 
this  tendency  is  fo  ftrong,  that  it  penetrates  to  a  certain  di- 
ftance  in  the  air,  and  extends  along  idio-eleCtric  bodies.  It 
is  this  tendency  which  caufes  water  when  eledtrified  to  flow 
from  capillary  fyphons,  whereas  a  very  few  drops  only  flow 
without  this  eledlrization.  It  is  by  the  fame  tendency  that 
the  eleftric  fpark,  when  it  pafies  from  one  conducing  body 
to  another  by  non-conduCling  fubftances,  carries  with  it  in 
its  paflage  conducting  particles  which  ferve  it  as  a  vehicle,  if 
the  foiidity  of  the  bodies  does  not  oppofe  a  very  ftrong  refift^ 
ance.  This  property,  proved  by  the  common  effects  of  thun¬ 
der,  and  by  feveral  experiments,  ferves  to  account  for  the 

*  Dr.  Balbis  obferved  10  me,  that  fciatica  of  every  kind  may  be  ac¬ 
counted  for  without  recurring  to  the  hypothetic  alteration  of  the  fluids. 
1  replied,  that  I  wifhed  only  to  compare  my  theory  with  the  principal 
theories  of  fciatica,  without  concerning  mylelf  with  their  probability. 
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great  evaporation  of  ele&rified  liquids,  and  for  the  greater 
perfpiration  of  animals  and  vegetables  which  have  been  elec¬ 
trified.  It  is  then  evident,  that  whenever  a  {{agnation  of  the 
fluids  takes  place,  if  other  fymptoms  do  pot  oppofe  it,  elec¬ 
tricity  will  be  a  good  remedy :  on  the  other  hand,  if  the  dif- 
eafe  arifes  from  vitiated  fluids,  or  a  virus  diluted  in  them, 
electricity  in  this  cafe,  either  by  the  evaporation  of  the  di¬ 
luting  fluid,  or  by  the  greater  alteration  it  may  produce,  will 
be  hurtful.  From  what  has  been  (aid,  it  is  evident  that  elec¬ 
tricity  and  Galvanifm  ought  to  be  employed  with  the  greateft 
circumfpeCtion,  and  that  the  nature  of  the  difeafe  ought  to  be 
compared  with  the  nature  and  properties  of  thefe  fluids,  to 
afcertain  whether  the  application  of  them  is  proper  or  not. 
It  is  to  be  obferved  alfo,  that  this  remedy,  in  confequence  of 
its  adivity,  may  be  dangerous,  like  all  other  remedies,  how¬ 
ever  good,  if  abufed. 

“  I  could  adduce  feveral  instances  of  misfortunes  occafioned 
by  the  abufe  of  electrization,  even  in  cafes  in  which  a  little 
time  before  it  had  been  indicated  ;  but  I  fhall  mention  only 
one  faCt  in  regard  to  Galvanifm  :-^-A  young  woman  was  cured 
by  Galvanifm  of  pains  which  the  experienced  in  the  mufcles 
of  the  face.  After  the  cure,  having  continued  to  Galvanize 
herfelf,  the  did  hurt,  which  increafed  with  the  application  of 
the  Galvanifm,  and  did  not  ceafe  till  {he  abandoned  herfelf 
entirely  to  the  powers  of  nature,  aflifled  by  good  nourifh- 
ment.  The  patient  then,  who  is  incapable  of  forming  a  pro¬ 
per  opinion  refpeCting  the  Rate  of  his  health,  fhould  confult 
a  good  phyfician,  one  of  thofe  who  do  not  defpife  natural 
philofophy  and  the  new  difcoveries,  in  order  that  he  may 
never  fufFer  by  the  application  of  eleClricity  or  of  Galvanifm, 
which,  as  Boerbaave  fays  of  another  very  aCtive  remedy, 
i Mira  prceftat  in,  multis  incur  abilibus ;  at  prudenter  a  fru- 
denti  medico  alfine  Ji  methodum  nefcis  *. 

5=-  . ~ ■■  ■  -:v. - 

LVIII.  Account  of  fome  Remains  of  a  Species  of  gigantic 

Oxen  found  in  America  and  other  Parts  of  the  World .  By 

Mr.  Rembrandt  Peale|. 

Among  the  remains  of  gigantic  and  unknown  animals 
found  in  America,  we  have  lately  difcovered  one  of  the  ox  or 
buffalo  kind,  which  was  taken  from  the  bed  of  a  creek  fall¬ 
ing  into  the  Ohio,  12  or  14  miles  north  of  Rigbone-lick,  and 
prefented  by  Samuel  Brown,  of  Kentucky,  to  the  Philofo- 

*  Elem- Chemiae,  pars  iii.  proccffus  198. 
f  Communicated  by  the  Author. 
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phical  Society  at  Philadelphia.  By  permiflion  of  the  fociety 
I  made  a  plafter  caft  of  this  extraordinary  bone,  which  I 
have  now  with  me  in  London,  and  of  which  I  fend  you  an 
accurate  drawing,  reprefenting  the  back  part  of  the  head, 
with  the  condyles  of  the  neck,  and  the  pith  or  internal  part 
of  the  left  horn  at  the  bafe.  (See  Plate  VI.)  The  right  horn 
is.  broken  oft',  and  all  the  fore  part  of  the  head  ;  but  from  the 
fragment  remaining  it  is  a  reafonable  conje&ure  that  the 
buffalo  to  which  it  belonged  was  about  io  or  n  feet  high. 
The  horn  at  the  bafe  meafures  21  inches  in  circumference, 
and  tapers  very  gently  towards  the  extremity,  where  it  is 
broken  off ;  fo  that  the  horn  could  not  have  been  lefs  than 
fix  feet  in  length.  From  the  middle  future  on  the  head  to 
the  bafe  of  the  horn  meafures  7V  inches ;  confequently  the 
two  horns  were  15  inches  di  if  ant ;  which  muft  have  been  in- 
creafed  when  they  were  partly  covered  with  flefh,  fkin,  and 
hair. 

It  is  very  extraordinary  that  bones  of  this  kind  have  been 
occasionally  found  in  Siberia,  in  Italy,  Germany,  and  other 
parts  of  Europe,  though  not  quite  fo  large  as  this  American 
bone;  which  circumftance,  ftrengthened  with  others  of  a 
fimilar  nature,  muft  prove,  either  that  thefe  great  animals 
have  inhabited  thofe  various  countries,  or  that  their  remains 
have  been  forcibly  fcattered  by  the  adtion  of  water. 

Buffon  informs  us  *,  that  in  the  parifti  of  Haux,  a  mile 
and  a  half  from  Langoiran,  in  the  Splitting  of  a  great  rock, 
fome  large  bones,  mottly  petrified,  were  difcovered ;  probably 
of  the  ox  kind,  but  of  a  very  great  magnitude.  He  likewife 
mentions  f,  that  in  1772  there  was  found  near  Rome  an 
ox’s  head  in  a  ftate  of  petrifa&ion.  The  length  of  the  fore¬ 
head  between  the  two  horns  was  2  feet  3  inches ;  the  diftance 
between  the  orbits  of  the  eyes  14  inches  ;  that  from  the  upper 
portion  of  the  forehead  to  the  orbit  of  the  eyes,  1  foot  6  inches ; 
the  circumference  of  one  horn,  18  inches;  the  length  of  the 
fame  following  the  curve,  4  feet.  “  This  inftance  is  fufficient 
to  prove,”  fays  Buffon,  “  that  there  have  been  prodigious 
giants  among  this  fpecies  of  animals;  but  it  is  further  con¬ 
firmed  by  other  fa&s.”  He  then  enumerates  feveral  bones 
of  the  fame  kind  in  the  mufeum  at  Paris  limilar  to  fome 
which  I  have  remarked  in  the  Britifh  mufeum. 

In  the  Philofophical  Tranfadtions  ;{;  there  is  an  engraving 
and  an  account  of  a  bone  of  this  kind,  found  near  the  city  of 


*  Quarto  Supplement,  vol.  v.  p.  486. 

X  Vol.  xxxvii.  p.  427. 
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Dirfchaw,  of  very  large  dimenfions,  and  having  the  fame 
characters  which  diftinguifh  the  one  found  on  the  Ohio. 

Until  the  difcovery  of  this  bone  in  America,  the  tradition 
of  the  Indians  concerning  the  great  buffalo  has  been  eonfi- 
dered  as  entitled  to  very  little  attention.  Many  interpreted 
it  as  having  entire  reference  to  the  mammoth,  whole  pre¬ 
eminent  fize  was  obvious,  and  whofe  carnivorous  teeth  were 
well  calculated  to  excite  terror;  but  I  have  now  no  hefitation 
in  believing  that  the  tradition,  which,  with  fitch  little  varia-' 
tion,  prevails  through  all  North  America,  mentioning  the 
antient  exiftence  of  a  great  buffalo,  is  a  tradition  really  handed 
down  to  them  from  their  forefathers,  but,  like  all  other  tra¬ 
ditions,  clouded  with  fable :  yet  it  is  not  improbable,  fince 
we  find  the  remains  of  the  mammoth  and  the  great  buffalo 
in  the  fame  country,  that  the  diftinfit  ideas  of  each  have 
been  in  time  confounded,  the  terrible  power  of  the  one  with 
the  name  of  the  other. 

It  has  been  too  much  the  cuflom,  whenever  any  large  bones 
have  been  found  in  Europe,  to  call  them  all  elephants’  bones; 
and  in  America,  to  think  them  all  belonging  to  the  mam¬ 
moth  :  but  from  the  progrefs  now  made  in  this  inquiry  there 
is  reafon  to  hope  for  additional  light  on  this  interefting  fub- 
je&,  whether  it  be  confklered  as  a  foundation  to  theological 
faith,  or  regarded  as  a  confpicuous  monument  in  the  hidory 
of  the  world. 


LIX.  Defcription  of  the  Nymphasa  Caemlea.  By  Julius 
CAESAR  Sa  VIGNY,  of  the  Injlitute  of  Egypt  *. 

It  ,  well  known  that  the  lotus  of  the  antient  Egyptians 
was  one  of  the  moft  celebrated  plants  of  antiquity.  Rifing 
every  year  with  the  waters  of  a  river  which  overflowed  its 
banks  only  to  fecundate  the  earth  ;  fpringing  up  amidft  plains 
formerly  defert,  which  it  embellilhed  with  its  beautiful  flow¬ 
ers  ;  and  cultivated  to  fcrve  as  food  to  the  lead  fenfual,  but 
the  moft  numerous  clafs  of  the  inhabitants  ;  it  was  judged 
worthy  of  homage  by  one  of  the  firft  people  in  the  world, 
who  confidered  it  as  the  happy  fign  of  abundance,  and  as 
a  facred  pledge  of  the  favour  of  the  gods. 

It  is  to  the  genus  of  the  nymphsea  that  the  modern  bota- 
nids  have  referred  the  lotus,  which  has  been  defcribed  by 
mod  of  the  antient  hidorians,  and  which  is  engraven  on  all 
the  antique  monuments  of  Egypt.  Two  fpecies  of  this  genus, 

*  From  Ann  ales  du  Mufeurn  National,  No.  5. 
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one  with  white  and  the  other  with  azure  flowers,  ftill  orna¬ 
ment,  during  the  time  of  the  inundation,  the  furface  of  the 
canals  and  rivers,  and  in  general  of  all  the  fields  of  Lower 
Egypt,  which  are  covered  by  the  waters  of  the  river.  Plants 
fo  fimilar  were  no  doubt  beheld  by  the  Egyptians  with  equal 
veneration  ;  and  though  Linnaeus,  who  was  well  acquainted 
with  the  former,  gave  it  the  name  of  lotus ,  it  is  to  be  pre¬ 
fumed  that  the  fecond  procured  the  fame  advantages  and 
ferved  for  the  fame  myfleries.  Its  flowers  have  more  fplen- 
dour  and  a  Tweeter  fmell,  and  the  azure  colour  thev  exhibited 
might  become,  among  a  people  fo  religious,  the  emblem  of 
the  refidence  of  the  deity  on  the  waters. 

The  nymphcea  lotus  is  very  well  defcribed,  and  a  good  figure 
is  given  of  it,  in  feveral  Syftems  of  Botany ;  but  the  cafe  is 
not  the  fame  with  thofe  the  flowers  of  which  are  azure-co¬ 
loured.  It  was  fcarcely  obferved  by  a  few  travellers,  and  if 
mentioned,  it  was  only  in  a  vague  and  incorrect  manner. 
Forfkal,  who  travelled  through  Egypt  in  1761,  and  who  gave 
a  Flora  of  that  country,  did  not  obferve  it.  His  filence  in 
this  refpetfl  is  the  more  aftonifhing,  as  the  plant  in  queftion 
and  the  nympheea  lotus  grow  together  and  ufually  intermix 
their  leaves.  It  is  not  even  indicated  in  the  laft  edition  of 
the  SyJIema  Nature,  publifhed  by  Gmelin.  This  author, 
however,  collected  with  great  attention  all  the  fcattered  fpe- 
cies  to  be  found  in  the  different  works  which  have  hitherto 
appeared  *. 

It  is  therefore  indifpenfably  neceflary  that  a  name  and 
fpecific  character  fhould  be  afligned  to  this  nymphaea;  it  is 
alfo  neceflary  that  a  corre£l  defcription  fliould  be  given  of  it': 
this,  in  fome  meafure,  will  be  enriching  botany  with  a  new 
plant;  and  this,  indeed,  is  the  object  which  I  propofe  in  the 
prefen t  memoir. 

But  as  this  Ipecies  has  a  great  refemhlance  to  the  nympheza 
lotus ,  and  as  it  is  poflible  that  they  may  have  often  been  con¬ 
founded,  I  have  thought  it  will  be  of  advantage  to  give  a 
comparative  defcription  of  both.  By  thefe  means  the  reader 
will  be  better  enabled  to  comprehend  the  charadlers  by  which 
they  are  diflinguifhed,  and  which  render  it  neceflary  to  form 
of  them  two  feparate  Ipecies. 

The  root  of  the  nymphcea  lotus ,  and  that  of  the  other  fpe- 
cies,  which  from  the  colour  of  its  flowers  I  have  called  the 
azure  nenuphar  ( nympho- a  corulea ),  confift  of  long,  white, 
pulpy  filaments,  the  upper  extremities  of  which  adhere  to 
round  tubercles.  In  feveral  provinces  of  Egypt  thefe  tuber- 

*  Wildenow  in  his  Species  Ft  uni  arum  does  not  fpeak  of  this  nyinpha?a. 

cles. 


Qefcription  of  the  Nympb&a  C&rulea,  32^ 

cles,  and  particularly  thofe  of  the  firft  fpecies,  are  plucked 
up  after  the  inundation  :  they  are  ufed  as  food ;  they  have  an 
inlipid  earthy  tafte,  and  form  a  delicate  difh. 

The  leaves  of  both  are  large,  pretty  numerous,  fub-orbi- 
cular,  divided  into  two  lobes  from  their  bafe  to  the  place 
where  the  petiole  is  inferted ;  that  is  to  fay,  nearly  to  the 
middle  of  the  di(k.  They  are  not  fo  thick  as  thofe  of  our 
nenuphars  in  Europe  :  they  have  a  darker  green  colour,  and 
a  fhining  appearance  above ;  and  below  are  often  tinged  with 
purple  or  violet.  Thefe  leaves  are  fupported  by  radical  cy- 
lindric  petioles,  (lightly  compreffed  and  fometimes  very  long, 
which  float  on  the  furface  of  the  water. 

^ .  The  flowers  are  very  large,  and  are  often  more  than  four 
inches  in  diameter.  Their  pedicles,  which  a  rife  from  the 
root,  are  uniflorous  and  differ  very  little  from  the  petioles. 

The  calyx  of  thefe  flowers  is  compofed  of  eight  leaves  dif- 
pofed  in  two  rows,  and  coloured  in  the  infide :  the  more  in¬ 
terior  ones  are  the  mod  coloured,  and  have  fome  refemblance 
£0  the  petioles. 

The  latter,  from  twelve  to  twenty  in  number,  are  alfo  dif- 
pofed  in  feveral  feries. 

;  The  ffamina  are  of  a  yellow'  colour  with  large  filaments, 
and  petaliforjn. 

The  radii  of  the  ftigma  vary,  for  the  moft  part,  in  number 
from  twelve  to  twenty-five.  They  have  the  fame  colour  as 
the  ffamina,  are  compreffed  and  (lightly  bent  at  the  fummit. 

Such  is  the  common  appearance  of  the  roots,  the  leaves, 
and  the  flowers.  Let  ijs  now  examine  the  differences  they 
exhibit. 

The  -leaves  of  the  nympb&a  lotus  are  bordered  quite  round 
with  very  acute  indentations,  firm  and  almoft  like  prickles  : 
their  lobes,  for  the  mo  ft  part,  are  exactly  parallel  and  fome¬ 
times  even  ;  they  converge,  and  mutually  cover  each  other: 
their  inferior  furface  is  charged  with  very  prominent  ribs, 
which  forin  a  very  apparent  reticulation :  their  petioles  are 
rough. 

On  the  other  hand,  thofe  of  the  nympbtea  czzrulea  have 
their  edges  fearcely  finuated  ;  their  lobes  are  more  pointed, 
and  commonly  divergent.  The  inferior  furface  exhibits  ribs 
fearcely  fenfible,  the  principal  ones  of  which  only  are  fome- 
what  prominent;  the  reft  being  concave  and  l’efs  elevated 
than  the  difk.  The  petioles  of  thefe  leaves  are  exceedingly 
rough. 

In  the  nymphaa  lotus  the  leaves  are  always  more  open. 
The  folioles  of  the  calyx  are  oval,  lanceolated,  greenifti  exter¬ 
nally. 
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Hally,  without  fpots,  but  marked  with  feven  paler  ribs  very 

diftinCt. 

The  folioles  of  the  calyx  in  the  nympheva  ceerulea  are  much 
narrower,  lanceolated,  and  almoft  cuneiform  :  the  exterior 
■fide  of  them  is  of  a  dark  green  colour,  conftantly  varied  with 
an  infinite  number  of  points  and  final  1  lines  of  a  purplifh  co¬ 
lour,  and  have  no  apparent  ribs. 

The  petals  of  the  nympbera  lotus  are  oval,  lanceolated,  and 
very  unequal;  thofe  of  the  laft  being  much  fmaller  than  the 
reft  :  their  colour  is  a  pure  milk-white,  tinged  with  a  greenifh 
purple  colour  on  the  outride,  but  rarely. 

In  the  nymphaa  ceerulea  the  petals  are  lanceolated  all  per¬ 
fectly  equal,  of  a  bright  white  colour,  tinged,  in  particular 
towards  the  fnmmit,  with  the  moft  beautiful  azure,  inclining 
fiightly  however,  fometimes,  to  violet. 

The  ftamina  of  the  nymph# a  lotus  have  antherse  very  much 
comprefi’ed,  lanceolated,  without  any  appendix  at  the  fnmmit, 
and  have  fcarcely  the  length  of  the  filaments. 

On  the  other  hand,  the  antherae  of  the  nymph# a  carulea 
are  very'  little  compreffed,  lineal  and  longer  than  the  fila¬ 
ments ;  their  fnmmit  is  terminated  by  a  Tubulated  blueifh 
appendix  fitnilar  to  a  fmall  petal. 

In  the  laft  place,  the  fummits  of  the  radii  of  the  ftigma 
are  longer  and  fubulated  in  the  ny?nph#a  lotus fhorter,  oval, 
and  lanceolated,  in  the  nymphaa  carulea . 

The  fmell  exhaled  from  the  flowers  of  each  kind  is  alfo 
very  different :  that  of  the  nymphaa  carulea  is  exceedingly 
lweet  and  agreeable ;  that  of  the  nymphaa  lotus  is  ftronger* 
more  pungent,  arid  much  lefs  agreeable. 

In  regard  to  the  fruit,  I  did  not  find  in  them  any  very  re¬ 
markable  difference  :  in  both  fpecies  it  confifts  of  a  dry  round 
berry,  which  is  long,  covered  by  the  bafes  of  the  folioles  of 
the  calyx  and  thofe  of  the  petals  ;  truncated  and  radiated  at 
the  fummit,  which  is  always  ftained  by  the  decompofition  of 
the  ftamina  and  interior  petals  :  it  is  divided  intofeveral  cells, 
each  of  which  correfponds  to  a  radius  of  the  ftigma,  and  con¬ 
tains  a  quantity  of  round  feeds  of  a  rofe  colour. 

The  Arabs  have  very  well  diftingui filed  thefe  plants,  and 
given  to  each  a  particular  name  :  the  former  they  call  neou~ 
far ,  and  the  latter  bachcnin . 

By  feleCting  from  the  defeription  here  given  the  moft  promi¬ 
nent  differences,  both  fpecies  may  be  characterized  as  follows: 

Nymphaa  Lotus, 

.N.  foliis  dentaiis ,  antberis  cpice  Jlmpl'i&ibus . 

'  Nymphaa  CLerulea, 

N.  foliis  repandisy  antberis  apice  fubulato-petaloideis. 

5  Explanation 
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•'  t ' 

Explanation  of  the  Plate,  (VII.) 
t.  A  petal.  '  ' 

2.  A  ftamen  of  the  interior  feries. 

3.  A  ftamen  of  the  exterior  feries, 

4.  The  ovarium  and  ftigma. 

5.  The  feeds. 

6.  A  fedtion  of  the  pedicle. 


LX.  On  Mr,  Greathead’s  Life-Boat *, 
sir, 

A  considerable  time  has  elapfed  fince  I  had  the  ho¬ 
nour  to  lay  before  the  Society  a  model  of  the  life-boat  of  my 
invention. 

I  have  now  enclofed  a  particular  account  of  its  conft ruction 
in  a  letter  from  Mr.  Hinderwell,  explaining  upon  what  prin¬ 
ciple  it  is  built,  fo  as  to  render  it  fuperior  to  any  other  form 
of  a  boat  for  the  dangerous  enterprifes  for  which  it  was  in¬ 
tended,  and  has  been  ufed. 

I  am,  Sir,  your  humble  fervant, 

Henry  Greathead, 

South  Shields, 

Jan.  1,  1802. 

To  Mr,  Charles  Taylor . 

SIR, 

IT  is  much  to  be  lamented,  that  in  an  age  enlightened  by 
fcience,  fuch  a  languid  indifference  fhould  prevail  on  many 
important  public  occafions ;  and  that  the  1110ft  excellent  in¬ 
ventions  fhould  have  to  combat  the  force  of  inveterate  preju¬ 
dice. 

How  many  valuable  difcoveries  have  languifhed  in  obfcu- 
rity  !  How  many  ufeful  projects  have  perifhed  in  embryo, 
deprived  of  the  foftering  aid  of  the  public,  and  the  patronage 
of  influence  and  authority  !  In  the  clafs  of  ufeful  improve¬ 
ments  for  the  diminution  of  the  dangers  incident  to  a  mari- 
time  profeffion,  the  life-boat,  invented  by  Mr.  Greathead,  of 
Shields,  has  a  claim  to  a  diftinguiflied  patronage.  An  ex¬ 
perimental  conviction  of  its  great  utility  in  faying  the  lives 
of  fhipwrecked  feamen,  and  of  its  perfeCt  fafety  in  the  moll 
agitated  fea,  has  induced  me  to  advocate  the  caufe  with  a 

*  From  the  Tranfaflions  of  the  Society  for  the  Encouragement  of  Arts, 
&c.  for  1802. — The  Society’s  gold  medal  and  fifty  guineas  were  voted  to 
Mr.  Greathead  for  this  invention. 


zeal 
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zeal  proportioned  to  its  importance ;  and  it  is  a  confolatory 
reflection  to  my  own  mind,  that  my  exertions  have  been 
fuccefsful  in  the  introduction  of  a  lifeboat  in  the  port  of 
Scarborough,  and,  I  truft,  not  unprofitable  towards  pro¬ 
moting  a  fmiilar  eftablifhinent  in  other  places.  The  fervices 
which  have  been  recently  performed  at  this  port  by  means  of 
the  life-boat,  in  contributing  to  the  preservation  of  the  lives 
of  the  crews  of  two  veflels,  more  than  compenfate  for  every 
labour.  I  am  far  from  the  ambition  of  afpiring  to  any  ho¬ 
norary  teftimony  on  this  occafion.  Actuated  by  the  purefi 
principle  of  philanthropy,  my  foie  objeCt  is  the  benefit  of  the 
community,  and  to  endeavour,  by  ardent  recommendations, 
to  excite  a  fpirit  of  emulation  in  order  to  introduce  the  lifer 
bo,af,  with  its  invaluable  properties,  into  more  general  ufe, 
I  am  induced  to  fubmit,  with  the  utmoft  deference  and  re- 
fpeCt,  to  the  confideration  of  the  Society  of  Arts,  &c.  the 
following  defcription  of  the  life-boat,  with  fome  mrfcella- 
neons  obfervations.  The  conftruCtion  of  the  boat,  agreeably 
to  Mr.  Greathead’s  plan,  is  as  follows  : 

The  length  is  thirty  feet;  the  breadth,  ten  feet;  the 
depth,  from  the  top  of  the  gunwale  to  the  lower  part  of  the 
keel  in  midfhips,  three  feet  three  inches  ;  from  the  gunwale 
to  the  platform  (within),  two  feet  four  inches;  from  the  top 
of  the  ftems  (both  ends  being  fimilar)  to  the  horizontal  line 
of  the  bottom  of  the  keel,  five  feet  nine  inches.  The  keel  is 
a  plank  of  three  inches  thick,  of  a  proportionate  breadth  in 
midfhips,  narrowing  gradually  toward  the  ends  to  the  breadth 
of  the  fiems  at  the  bottom,  and  forming  a  great  convexity 
downwards.  The  hems  are  fegments  of  a  circle,  with  confi- 
derable  rakes.  The  bottom  feCtion,  to  the  floor-heads,  is  a 
curve  fore  and  aft,  with  the  fweep  of  the  keel.  The  floor- 
tlmbeF  has  a  fmall  rife  curving  from  the  keel  to  the  floor- 
heads.  A  bilge- plank  is  wrought  in  on  each  fide  next  the 
ffoor- heads  with  a  double  rabbet  or  groove  of  a  fimilar  thick- 
fiefs  with  the  keel ;  and  on  the  outfide  of  this  are  fixed  two 
bilge-trees,  correfponding  nearly  with  the  level  of  the  keel. 
The  ends  of  the  bottom  fecfion  form  that  fine  kind  of  en¬ 
trance  obfervable  in  the  lower  part  of  the  bow  of  the  fifhing- 
boat,  called  a  coble ,  much  ufed  in  the  North.  From  this 
part  to  the  top  of  the  Item  it  is  more  elliptical,  forming  a 
confiderable  projection.  The  fides,  from  the  floor- heads  U> 
the  top  of  the  gunwale,  flannch  off  on  each  fide,  in  propor¬ 
tion  to  about  naif  the  breadth  of  the  floor.  The  breadth  is 
continued  far  forward  towards  the  ends,  leaving  a  fuflficien^ 
length  of  fcrait  fide  at  the  top.  The  fheer  is  regular  along 
the  ftrait  fide,  and  more  elevated  towards  the  ends.  The 

gup  wale* 
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gunwale,  fixed  on  the  outficle,  is  three  inches  thick.  The 
tides,  from  the  under  part  of  the  gunwale  along  the  whole 
length  of  the  regular  (heer,  extending  twenty- one  feet  fix 
v  inches,  are  cafed  with  layers  of  cork  to  the  depth  of  fixteen 
inches  downward;  and  the  thicknefs  of  this  cafing  of  cork 
being  four  inches,  it  projects  at  the  top  a  little  without  the 
gunwale.  The  cork  on  the  outfide  is  fecured  with  thin 
plates  or  flips  of  copper,  and  the  boat  is  fattened  with  copper 
nails.  The  thwarts,  or  feats,  are  five  in  number,  double 
banked,  confequently  the  boat  may  be  rowed  with  ten*  oars. 
The  thwarts  are  firmly  ftanchioned.  The  fide  oars  are  fhortf, 
with  iron  tholes  and  rope  grommets,  fo  that  the  rower  can 
pull  either  way.  The  boat  is  tteered  with  an  oar  at  each 
end ;  and  the  (leering  oar  is  one- third  longer  than  the  row¬ 
ing  oar.  The  platform  placed  at  the  bottom  within  the  boat 
is  horizontal,  the  length  of  the  midfliips,  and  elevated  at  the 
ends  for  the  convenience  of  the  tteerfman,  to  give  him  a 
greater  power  with  the  oar.  The  internal  part  of  the  boat 
next  the  fides,  from  the  under  part  of  the  thwarts  down  to 
the  platform,  is  cafed  with  cork  ;  the  whole  quantity  of  which 
affixed  to  the  life-boat  is  nearly  feven  hundred  weight.  The 
cork  indifputably  contributes  much  to  the  buoyancy  of  the 
boat,  is  a  good  defence  in  going  alongfide  a  veffel,  and  is  of 
principal  ufe  in  keeping  the  boat  in  an  erect  pofition  in  the 
fea,  or  rather  of  giving  her  a  very  lively  and  quick  difpofition 
to  recover  from  any  fudden  cant  or  lurch  which  (he  may  re¬ 
ceive  from  the  ftroke  of  a  heavy  wave.  But  exclufive  of  the 
cork,  the  admirable  confirmation  of  this  boat  gives  it  a  decided 
pre-eminence.  The  ends  being  fimilar,  the  boat  can  be  rowed 
either  way ;  and  this  peculiarity  of  form  alleviates  her  in  rifing 
over  the  waves.  The  curvature  of  the  keel  and  bottom  faci¬ 
litates  her  movement  in  turning,  and  contributes  to  the  eafe 
of  the  fteerage,  as  a  Angle  ttroke  of  the  (leering  oar  has  an  im¬ 
mediate  effect,  the  boat  moving  as  it  were  upon  a  centre.  The 
fine  entrance  below  is  of  ufe  in  dividing  the  waves,  when  row¬ 
ing  againtt  them ;  and,  combined  with  the  convexity  of  the 
bottom  and  the  elliptical  form  of  the  flem,  admits  her  to  rife 
with  wonderful  buoyancy  in  high  fea,  and  to  launch  forward 
with  rapidity,  without  (hipping  any  water,  when  a  common 
boat  would  be  in  danger  of  being  filled.  The  flaunching,  qr 
fpreading  form  of  the  boat,  from  the  floor-heads  to  the  gun¬ 
wale,  gives  her  a  confiderable  bearing ;  and  the  continuation 

*  Five  of  the  benches  ate  only  ufed,  the  boat  being  generally  rowed 
wirh  ten  oars. 

f  The  ihort  oar  is  more  manageable  in  a  high  tea  than  the  long  oar* 
and  its  ftroke  is  more  certain, 

of 
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of  the  breadth,  well  forward,  Is  a  great  fupport  to  her  in  the 
fea ;  and  it  has  been  found  by  experience,  that  boats  of  thi3 
conftrudtion  are  the  belt  fea- boats  for  rowing  againft  turbu¬ 
lent  waves.  The  internal  fhallownefs  of  the  boat  from  the 
gunwale  down  to  the  platform,  the  convexity  of  the  form, 
and  the  bulk  of  cork  within,  leave  a  very  diminifhed  fpace 
for  the  water  to  occupy  3  fo  that  the  life-boat  when  filled  with 
water  contains  a  confiderable  lefs  quantity  than  the  common 
boat,  and  is  in  no  danger  either  of  finking  or  overturning. 
It  may  be  prefumed  by  fome,  that  in  cafes  of  high  wind, 
agitated  fea,  and  broken  waves,  that  a  boat  of  fuch  a  bulk 
could  not  prevail  againft  them  by  the  force  of  the  oars ;  but 
the  life-boat,  from  her  peculiar  form,  may  be  rowed  a-head 
when  the  attempt  in  other  boats  would  fail.  Boats,  of 4fe 
common  form,  adapted  for  fpeed,  are  of  courfe  put  in  mo¬ 
tion  with  a  fmall  power,  but  for  want  of  buoyancy  and  bear¬ 
ing  are  overrun  by  the  waves  and  funk,  when  impelled 
againft  them ;  and  boats  conftrudted  for  burden  meet  with 
too  much  refiftance  from  the  wind  and  fea  when  oppofed  to 
them,  and  cannot  in  fuch  cafes  be  rowed  from  the  fhore  to  a 
lhip  in  diftrefs.  An  idea  has  been  entertained,  that  the  fu- 
perior  advantages  of  the  life-boat  are  to  be  afcribed  folely  to 
the  quantity  of  cork  affixed.  But  this  is  a  very  erroneous 
opinion ;  and,  I  truft,  has  been  amply  refuted  by  the  pre¬ 
ceding  oblervations  011  the  fupereminent  conftru£tion  of  this 
boat.  It  muft  be  admitted,  that  the  application  of  cork  to 
common  boats  would  add  to  their  buoyancy  and  fecurity  ; 
and  it  might  be  a  ufeful  expedient,  if  there  were  a  quantity 
of  cork  on  board  of  fhips,  to  prepare  the  boats  with  in  cafes 
of  fhipwreck,  as  it  might  be  expeditioufly  done,  in  a  tempo¬ 
rary  way,  by  means  of  clamps,  or  fome  other  contrivance. 
The  application  of  cork  to  fome  of  the  boats  of  his majefty’s 
fhips  *  might  be  worthy  of  confideration  ;  more  particularly 
as  an  experiment  might  be  made  at  a  little  expenfe,  and 
without  inconvenience  to  the  boats;  or  may  prevent  plea- 
fure  boats  from  upfetting  or  finking. 

The  life-boat  is  kept  in  a  boat-houfe,  and  placed  upon  four 
low  wffieels,  ready  to  be  moved  at  a  moment’s  notice.  Thefe 
wheels  are  convenient  in  conveying  the  boat  along  the  fttore 
to  the  lea ;  but  if  (he  had  to  travel  upon  them  on  a  rough 
road,  her  frame  would  be  exceedingly  fhaken.  Befides,  it 
has  been  found  difficult  and  troublefome  to  replace  her 
upon  thefe  wheels  on  her  return  from  fea.  Another  plan 
has  therefore  been  adopted.  Two  wheels,  of  nine  feet  dia- 

*  The  launches. 


inter. 


On  Mr.  GreatheacT s  Life-Boat.  335 

meter,  with  a  moveable  arched  axis,  and  a  pole  fixed  thereto 
for  a  lever,  have  been  conftru&ed.  The  boat  is  fufpended 
near  her  centre  between  the  wheels  under  the  axis,  toward 
each  extremity  of  which  is  an  iron  pin  with  a  chain  attached. 
When  the  pole  is  elevated  perpendicularly,  the  upper  part  of 
the  axis  becomes  depreffed,  and  the  chains  being  hooked  to 
eve-bolts  on  the  infide  of  the  boat,  (lie  is  raifed  with  the  ut- 
moft  facility  by  means  of  the  pole,  which  is  then  fattened 
down  to  the  item  of  the  boat. 

The  Scarborough  boat  is  under  the  direction  of  a  commit- 
tee.  Twenty-four  fifliermen,  compofing  two  crews  *,  are 
alternately  employed  to  navigate  her.  A  reward,  in  cafes  of 
fnip wreck,  is  paid  by  the  committee  to  each  man  a&ually 
engaged  in  the  a  Pittance ;  and  it  is  expected  that  the  vetfel 
receiving  affiftance  fhould  contribute  to  defray  this  expenfe. 
None  have  hitherto  refufed. 

It  is  of  importance  that  the  command  of  the  boat  fhould 
be  intruded  to  fome  fteady,  experienced  perfon,  who  is  ac¬ 
quainted  with  the  direction  of  the  tides  or  currents,  as  much 
(kill  may  be  required  in  rifing  them  to  the  mo  ft  advantage  in 
going  to  a  fillip  in  diftrefs.  It  fhould  alfo  be  recommended, 
to  keep  the  head  of  the  boat  to  the  fea  as  much  as  circum- 
ftances  will  admit;  and  to  give  her  an  accelerated  velocity 
to  meet  the  wave.  Much  caution  is  neceftary  in  approach- 
ins:  a  wreck,  on  account  of  the  ft  rone;  reflux  of  the  waves, 
which  is  fometimes  attended  with  great  danger.  In  a  ge¬ 
neral  way,  it  is  fafeft  to  go  on  the  lee  quarter;  but  this  de¬ 
pends  upon  the  pofition  of  the  veffel ;  and  the  in  after  of  the 
boat  fhould  exercife  his  fkill  in  placing  her  in  the  moft  con¬ 
venient  fituation.  The  boatmen  fhould  pradlife  themfeives 
in  the  ufe  of  the  boat,  that  they  may  be  the  better  acquainted 
with  her  movements  ;  and  they  fhould  at  all  times  be  ftri£t!y 
obedient  to  the  dire&ions  of  the  perfon  who  is  appointed 
to  the  command. 

The  great  ingenuity  which  has  been  difplayed  in  the  con- 
ftrufilion  of  the  life-boat,  leaves  fcarcely  any  room  for  im¬ 
provement;  but  fome  .have  fuppofed  that  a  boat  of  twenty- 
five  feet  in  length,  with  a  proportionate  breadth,  would  an- 
fwer  every  purpofe  of  a  larger  one.  A  boat  of  thefe  dimen- 
fians  would  certainly  be  lighter,  and  lefs  expenfive;  but  whe¬ 
ther  flie  would  be  equally  fafe  and  fteady  in  a  high  fea.  I 
cannot  take  upon  myfelf  to  determine. 

Mr.  Greathead,  of  South  Shields,  the  inventor,  irnder- 

*  Two  crews  are  appointed^  that  there  may  be  a  fufficient  number 
ready  in  cafe  of  any  abfence.  ■ 

*  ♦  .  -  -  w  ^  * 
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takes  to  build  thefe  boats,  and  to  convey  them  to  any  port 
in  the  kingdom.  He  is  a  worthy  man,  in  whom  a  confi¬ 
dence  may  be  repofed,  and  will  build  upon  moderate  terms 
of  profit. 

Thomas  Hinderwell. 

JD efcription  of  the  L  fe-Boat. 

EEE  (Plate  VIIL)?  the  fheer  or  curve  of  the  boat. 

1 1,  the  two  hems  or  ends. 

K,  the  keel.  , 

LL,  the  aprons,  to  ftrengthen  the  flems. 

MM,  the  fheets,  or  places  for  paffengers. 

NN,  timber-heads,  or  boat-faftenings. 

OOOOO,  the  tholes  on  which  the  oars  are  flung  by 
grommets. 

T,  flooring  under  the  rowers  feet. 

Fig.  2.  a  crofs  fe£tion  of  the  life-boat. 

FF,  the  outfide  coatings  of  cork. 

GG,  the  infide  cork  filling. 

H  H,  the  outfide  planks  of  the  boat. 

I,  one  of  the  flems  of  the  boat. 

K,  the  keel. 

NN,  the  timber  heads. 

P,  the  thwarts,  or  rowers  feats. 

R,  one  of  the  flanchions  under  the  thwarts,  each  being 
thus  firmly  fupported. 

S,  a  fehlion  of  the  gang-board,  which  erodes  the  thwarts, 
and  forms  the  paflage  from  one  end  of  the  boat  to  the  other. 

T,  the  floor- heads,  or  platform  for  the  rowers  feet. 

V  V,  the  two  bilge-pieces,  nearly  level  with  the  keel. 

.  WW,  the  gunwales. 

X,  a  ring-bolt  for  the  head-faft,  there  being  another  alfo 
at  the  other  end. 

Y,  platform  for  the  fleerfman. 

Fig.  3.  a  truck  or  carriage  with  four  wheels,  to  convey  the 
boat  to  and  from  the  fea. 

a,  an  oblong  frame  of  wood  confiding  of  two  long  pieces, 
hollowed  a  little  to  admit  the  body  of  the  boat,  and  fecured 
by  the  crofs  pieces  bb. 

cccc,  four  low  wheels,  each  funk  or  hollowed  in  the  mid¬ 
dle,  to  run  better  upon  a  rail-w  ay  or  timber-road. 

dd,  two  indents  made  in  the  fide  timbers,  that  the  bottom 
ef  the  boat  may  lie  firm  therein. 

ee,  two  fmall  rollers,  moveable  in  the  crofs  timbers  for 
the  keel  of  the  boat  to  Aide  upon. 


ff,  the 
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ff,  two  long  rollers,  one  at  each  end  of  the  frame,  to  a f lift 
in  railing  the  boat  upon  or  Aiding  it  oft  the  truck  or  cam 
riage.  . 


Management  of  the  Life- Boat  from  the  Boat-  Uouje  to  the 

Sea,  and  vice  verfa,  as  pr  act  fed  at  Lowefoffe,  in  Suffolk. 

The  life-boat  may  be  launched  from  any  beach,  when 
wanted,  with  as  much  eafe  as  any  other  boat,  by  proper  af- 
fiftance.  The  diftance  from  the  boat-houfe  at  Lowe  (Ioffe  to 
the  lhore  is  one  hundred  yards,  and  the  boat’s  crow:  can  run 
her  down  in  ten  minutes.  When  the  fea  does  not  tumble  in 
upon  the  beach  very  much,  the  boat  may  be  eafily  launched 
by  laying  the  wavs  as  far  as  pofifible  in  the  water,  and  haul¬ 
ing  the  carriage  from  under  her. 

When  there  is  a  great  fea  on  the  beach,  the  boat  mu  ft  be 
launched  from  the  carriage  before  die  eqmes  to  the  furf,  on 
planks  laid  acrofs,  a,s  other  boats  are  launched';,  the  people 
Handing  on  the  ends  to  prevent  ,  the  lea  moving  them  ;  then, 
with  the  alii  dance  of  the  anchor  and  cable  (which  fhould  be 
laid  out  at  fea  for  the  pur  pole),  the  boat’s  crew  can  draw  her 
over  the  hi  ah  eft  fea. 


Upon  the  boat  returning  to  the  (bore,  two  double  blocks 
are  provided  ;  and,  having  a  ftiort  drop  fixed  in  the  hole,  in 
the  end  of  the  boat  next  the  fea,  the  boat  is  eafily  drawn  upon 
the  carriage.  The  boat’s  crew  can  run  her  any  diftance  upon 
a  clear  lhore  by  the  carriage  of  Mr.  Greathead’s  contrivance. 


•  y* 

Account  of,  and  Inf  ruB 'ions  for,  the  Management  of  the 

Life- Boat. 


The  boats  in  general  of  this  defer:  ot  ion  are  nainted  white 
on  the  outfide,  this  colour  more  immediately  engaging  the 
eye  of  the  fpehfator  at  her  rifihgifrbm  the  hmlqw  of  the  fea 
than  any  other.  'The  bottom  of  the  boat  is  at  fird  yarnifhea 
(which  will  take  paint  afterwards),  for  the  more  minute  in- 
fpefidion  of  purehafers.  The  oars  ibe  is  equipped  with  are 


made  of  fir  of  the  bed  quality,  having  found  by  experience 
that  a  rcve-afti  oar  that  will  dreis  clean  and  light  is  too 

J  ■  ■  i  %  .  O  • 

pliant  among  the  breakers  ;  and  when  made  Ltrong  and 
heavy,  from  rowing  double,  banked,  the  purcjp.-dM  being 
fiiort,  fooner  exhaufts  the  rower,  which  makes. .  the ,  fir  oar, 
whentnade  ft  iff,  more  preferable. 

In  the  management  of  the  boat,  (lie  requires  twelve  men 
to  work  her;  that  is,  five  men.  on  each  fide,  rowing  double 
banked,  with  an  oar  flung  over  an  iron  thole,  with  a  grom¬ 
met  (as  provided)  fo  as  to  enable  the.  rower  to  pull  either 
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way;  and  one  man  at  each  end  to  fteer  her,  and  to  be  ready  at 
the  oppofite  end  to  take  the  item  oar  when  wanted.  As,  from 
the  conftru6lion  of  the  boat,  flie  is  always  in  a  pofttion  to  be 
Towed  either  way,  without  turning  the  boat,  when  manned, 
the  perfon  who  fleers  her  ihould  be  well  acquainted  with 
the  courfe  of  the  tides,  in  order  to  take  every  poffible  advan¬ 
tage :  the  beft  method,  if  the  direction  will  admit  of  it,  is  to 
head  the  fea.  The  fteer  (in  an  ihould  keep  his  eye  fixed  upon 
the  wave  or  breaker,  and  encourage  the  rowers  to  give  way 
as  the  boat  rifes  to  it ;  being  then  aided  by  the  force  of  the 
oars,  fhe  launches  over  it  with  vaft  rapidity,  without  flopping 
any  water.  It  is  neceflary  to  obferve,  that  there  is  often 
a  firong  reflux  of  fea,  occafioned  by  the  ftranded  wrecks, 
which  requires  both  difpatch  and  care  in  the  people  em¬ 
ployed,  that  the  boat  be  not  damaged.  When  the  wreck  is 
reached,  if  the  wind  blows  to  the  land,  the  boat  will  come 
in  fhore  without  any  other  effort  than  fleering. 

I  would  flrongly  recommend  pra&ifing  the  boat,  by  which 
means,  with  experience,  the  danger  will  appear  iefs,  from 
the  confidence  people  will  have  in  her  from  repeated  trials. 


LXI.  A  general  View  of  the  Coal  Mines  worked  in  France , 
of  their  different  Produffs,  and  the  Means  of  circulating 
them.  By  C.  Lefebvre,  Member  of  the  Council  of 
Mines ,  of  the  Philomatic  Society,  &tc.  &c, 

[Continued  from  p.  240.  J 

Department  of  Ille  and  Vilaine • 

N  O  coals  are  dug  up  in  this  department.  It  may  receive 
th  is  fuel  bv  fea  in  the  northern  part;  and  the  mines  of  M011- 
trelafs  and  North,  in  the  department  of  Loire-Inferieufe,  may 
fupply  the  fouthern  part. 

Department  of  Indr e. 

This  department  is  in  the  fame  fituation  as  the  preceding 
in  regard  to  the  want  of  coal  mines.  It  might  be  fupplied 
from  the  mines  in  the  department  of  La  Crcufe,  if  the  river 
of  that  name,  which  is  navigable  for  boats  only  to  Argentan, 
were  rendered  navigable  higher'  up.  • 

If  the  navigation  of  the  Cher  were  improved,  it  might  alfo 
fupply  with  coals  the  eaftern  part  of  the  department  of  Indre, 
becaufe  the  coal  mines  in  the  environs  of  MontluQon  would 
then  become  an  object  of  importance. 


Department 
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Depart?nent  of  Indre  and  Loire . 

There  are  no  coal  mines  in  this  department;  but  it  re¬ 
ceives  the  products  of  the  mines  of  various  departments  by 
the  river  Loire*  which  traverfes  it  in  its  longeft  dire&ion. 


Department  of  If  ere. 

The  fouthern  part  of  this  department  (22)  contains  fome 
coal  mines;  and  particularly  in  the  environs  of  the  com¬ 
munes  of  La  Motte,  Pierre-Chatel*  La  Mure*  Saint-Bar- 
thelemi-de-Sechilienne,  &c. 

They  fupply  a  mineral  combuftible  of  a  moderate  quality; 
but  is  exceedingly  valuable  in  a  country  where  wood  is  daily 
becoming  (career. 

Thefe  coal  mines  are  aim  oft  all  worked  in  an  irregular 

•  .  O 

manner,  without  attention  to  the  lives  of  the  workmen  or  to 
economy. 


The  annual  product  of  thefe  mines  may  be  eftimated  at 
front  a  million  to  twelve  hundred  myriaonammes. 

The  price  at  the  mines  is  from  15  to  20  cents  per  myria- 
gramme;  but  the  difficulty  of  land-carriage  raifes  the  price 
at  Grenoble  to  from  60  to  80  cents. 


Department  of  Jura, 

Several  indications  of  coals  have  been  announced  in  this 
department;  and  fome  attempts  were  made  to  work  mines, 
which  gave  rife  to  well-founded  hopes:  but- thefe  attempts 
are  now  abandoned*  and  no  mines  are  worked  in  this  depart¬ 
ment. 

In  the  prefent  ftate  of  things,  the  mines  of  Blanzy  and 
Saint-Berain,  in  the  department  of  Saone  and  Loire,  furnifh 
coals  to  this  department  bv  the  canal  of  Charolois  and  Doubs. 
The  fouthern  part  is  fupplied  from  the  mines  of  Rives-de- 
Gier. 

Department  of  Landes. 

Indications  of  coal  have  been  announced  in  the  neigh¬ 
bourhood  of  Dax  ;  but  from  the  nature  of  the  foil  it  is  pro¬ 
bable  that  it  is  foffil  wood.  As  this  department  has  no  coal 
mines  worked*  it  is  fupplied  with  this  fuel  by  fea,  and  par¬ 
ticularly  from  the  port  of  Bayonne. 

Department  of  Loire  and  Cher , 

This  department  (23)  has  no  coal  mines,  ft  receives  this 
fuel  by  the  river  Loire  from  the  mines  of  Raute-Loire  and 
Allier, 

Z  * 
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Department  of  Haute- Loire. 

Very  abundant  coal  mines  are  worked  in  the  cantons  of 
Braflac-Sainte-Florine,  Freugeres,  Vergongheon,  and  Lemp- 
des,  the  product  of  which  is  confiderable.  That  of  Grof- 
menil,  fituated  in  the  1  aft-mentioned  commune,  which  had 
been  perforated  by  a  number  of  fmall  pits  in  fuch  a  manner 
that  the  ftrata  of  coal  was  inundated,  is  now  in  the  hands  of 
a  company,  who  are  clearing  it  of  water,  and  making  pre¬ 
parations  for  working  it  to  a  greater  depth. 

There  is  realon  to  think,  that  this  mine  alone,  when  in  a 
productive  ft  ate,  will  furnifh  as  much  as  all  the  other  mines 
of  the  country  do  at  prefent.  The  annual  product,  however, 
of  the  latter  is  from  fifteen  to  eighteen  hundred  thoufand 
myriagrammes.  Thefe  coals  are  of  an  excellent  quality. 
The  means  of  their  conveyance  are  the  navigation  of  the 
Allier  and  the  Loire,  the  canal  of  Briare  and  of  the  Seine; 
which  gives  for  their  circulation  an  extent  of  more  than  140 
leagues.  A  large  quantity  of  thefe  coals  is  confumed  at 
Paris.  The  mean  price  of  them  at  the  pits  is  from  15  to  20 
cents,  and  when  delivered  at  Paris  from  30  to  40  cents  per 
myriagramme. 

Department  of  La  Loire. 

The  fouth-eaft  part  of  this  department  (24)  contains  a 
great  number  of  coal  mines,  worked  in  an  extent  of  more, 
than  ten  miles  in  length  and  five  or  fix  miles  in  breadth. 
Idle  principal  communes  in  which  thefe  mines  are  fituated 
are  thole  of  Rives-de-Gier,  Saint-Chamond,  Saint-Etienne, 
Le  Chambon,  Firnini,  Roche-Moliere,  &c. 

In  confequcnce  of  the  number  and  richnefs  of  the  ftrata 
found  in  thefe  cantons,  an  immenfe  quantity  of  this  fuel  has 
been  extra&ed  for  feveral  centuries  p'aft;  but  in  order  to  ob¬ 
tain  it  fooner,  and  with  more  eafe,  a  great  many  pits  have 
been  funk,  by  means  of  which  the  coals  neareft  the  furface 
were  dug  out.  The  whole  country  is  perforated  with  thefe 
apertures.  This  irregular  method  rendered  the  working  of 
the  inferior  ftrata  much  more  laborious  and  expenfive. 

The  prefent  produCi  of  the  different  mines  in  this  depart¬ 
ment  are  ftated  at  thirty  millions'  of  myriagrammes  annually; 
and  this,  in  all  probability,  is  below  the  truth.  If  the  mines 
•were  better  worked,  it  is  certain  that  the  quantity  might  be 
quadrupled. 

The  quality  and  price  of  thefe  coals  is  exceedingly  various. 
Thole  of  the  firft  quality  coft  at  the  mine  from  10  to  3  2  cents 
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per  myriagramme;  thofe  of  mean  quality  are  fold  for  7  or  8 
cents,  and  the  word  for  5. 

The  medium  price  of  thefe  coals  tfanfported  to  Lyons  is 
15  or  18  cents  per  myriagramme:  the  price  at  Marfeilles  Is 
35  cents. 

Depart?nent  of  La  Loire  Inferieure . 

This  department  (25),  as  has  been  feen,  may  receive  coals 
from  the  mines  fituated  towards  the  upper  part  of  the  courfe 
of  the  Loire  as  well  as  from  thofe  of  Allier.  The  coals  of 
the  mine  of  Decife,  which  will  be  mentioned  in  (peaking  of 
the  department  of  La  Nievre,  are  alfo  conveyed  to  different 
places  on  the  Loire.  The  coals  alfo  of  the  mines  of  Montre- 
lais,  fituated  two  or  three  leagues  to  the  north  of  Varades  and 
In  grande,  are  conveyed  on  the  lower  part  of  the  Loire.  They 
are  embarked  in  particular  at  the  latter  place  to  be  tranf- 
ported  to  the  communes  on  the  banks  of  that  river  defeend- 
ing  to  Nantes,  where  the  confumption  is  confiderable. 

The  coals  annually  extracted  from  thefe  mines  may  be  fafely 
eftimated  at  a  million  of  myriagrammes.  They  are  of  a  good 
quality.  The  mean  price  on  the  fpot  is  3  cents  per  myria¬ 
gramme  ;  when  fent  to  Nantes,  the  fame  quantity  coils  25 
cents. 

In  this  department  there  are  alfo  peat-moffes,  the  product 
of  which  is  abundant,  and  of  great  utility  to  the  inhabitants. 
The  molt  confiderable  are  found  in  the  marfiies  of  Montoir*. , 
to  the  north  of  Nantes.  More  than  eight  thoufand  indivi¬ 
duals  are  employed  in  digging  peat  from  thefe  modes. 

Depart?7ient  of  Loire  and  Cher. 

There  are  no  mines  worked  in  this  department.  It  receives 
coals  by  the  Loire,  which  traverfes  it;  and  might  confume 
thofe  alfo  brought  by  the  Cher  from  the  mines  fituated  in 
the  environs  of  Commentry  and  Monti  uqon,  in  the  depart¬ 
ment  of  Allier,  if  the  navigation  of  the  Cher  were  improved. 


Department  of  Loiret. 

There  are  no  coal  mines  worked  in  this  department ;  but 
it  is  abundantly  provided  with  coals  by  the  navigation  of  the 
Seine. 

Department  of  Lot. 

Abundant  coal  mines  exiff  in  the  environs  of  Figeac,  to¬ 
wards  the  eaft  extremity  of  this  department.  They  are  badly 
worked  by  the  proprietors  of  the  ground ;  but  they  are  fuf- 
ceptible  of  improvement,  if  means  of  confumption  were 
opened  for  their  products. 


Department 
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'Department  of  Lot  and  Garonne. 

No  coal  mines  are  worked  in  this  department.  Thofe  ex¬ 
tracted  from  the  mines  of  Carmeaux,  in  the  department  of 
Tarn,  are  brought  to  it  on  the  Garonne;  and  it  receives  by 
the  Lot  thofe  of  the  department  of  that  name,  which  would 
be  fupplied  much  cheaper  if  the  Lot  were  rendered  navigable 
towards  Figeac  and  the  department  of  Aveyron. 

Department  of  La  Lozere. 

The  difcovery  of  fome  ftrata  of  coal  in  this  country  would 
be  of  great  utility.  Wood  daily  becomes  fcarcer;  and  the 
communication  with  the  coal  countries  in  the  neighbouring 
departments  is  difficult  and  expenfive. 

Several  indications  of  coal  have  been  announced  ;  parti¬ 
cularly  towards  Canourgue,  towards  Mende,  and  in  the 
neighbourhood  of  Meyrmey.  Some  fpecimens  fent  to  the 
Council  of  Mines  announce  only  foffil  wood. 

Department  of  Lys. 

This  department  has  no  coal  mines  worked.  Tt  receives 
thofe  of  the  departments  of  the  North  and  of  Jemappes. 

Department  of  La  Blanche. 

There  are  feveral  indications  of  coal  in  this  department ; 
and  particularly  in  the  Foreft  of  Bnquebec,  near  Valonges ; 
in  the  commune  of  Pleffis,  near  Fretot;  in  that  of  Moon,  and 
that  of  Semillv,  in  the  diftridt  of  Saint-Lo. 

Strata  of  coal  have  been  found  in  the  commune  of  Plefii ; 
but  hitherto  they  are  fo  intermixed  with  ftrata  of  Ichift,  that 
if  worked  they  would  not  pay  the  expenfes. 

Department  of  La  ■Marne. 

This  department,  as  far  as  is  yet  known,  has  no  coal 
mines.  Collections  of  foftil  wood,  and  of  peat  exceedingly 
pvritous,  are  frequently  found  under  ftrata  of  marly  earth. 
Thefe  fubftances  have  often  been  announced  as  coal,  but 
they  do  not  pofTcfs  the  qualities  of  that  fuel.  They  kindle 
{lowly,  and  become  totally  incandefcent ;  but  they  give  very 
little  flame,  and  for  the  molt  part  none  at  all.  This  fub- 
fiance  is  called  by  the  inhabitants  earth  coal. 

The  Valley  of  La  Velle  furnifhes  abundance  of  peat  of  an 
excellent  quality.  This  river,  which  takes  its  fource  on  the 
eaf't  of  Chalons,  paffes  Rheims  and  Braine,  and  difcharges  it- 
itfelf  into  the  Aifne  above  Soiffons,  traverfing  an  extent  of 
eighteen  leagues.  It  every  where  runs  over  a  bed  of  peat. 
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and  may  afford  great  refouxees  to  the  neighbouring  com¬ 
munes  if  that  fubhance  were  properly  dug  up. 

Department  of  La  Haute  Marne . 

There  are  no  coal  mines  worked  in  this  department.  Se¬ 
veral  indications  of  coal  have  been  announced,  but  hitherto, 
the  fpecimens  have  turned  out  to  be  bituminous  foffil  wood. 
This  department  is  at  a  di  dance  from  coal  countries,  and  lias 
on  eafy  communication  with  them ;  but  it  is  abundant  in 
wood. 

Department  of  La  Mayc?ine. 

This  department  is  fupplied  with  coals  by  the  Loire.  Boats 
can  go  up  the  Mayenne  as  far  as  Laval;  and  the  Sarthe  as 
far  as  Mons. 

Department  of  Mayenne  and  Loire . 

There  are  feveral  fm all  coal  pits  worked  in  the  canton  (26) 
of  Saint-Aubin-de-Luigne,  in  the  territories  of  Chaudefond, 
Montjean,  and  feveral  other  places  adjacent.  They  are 
worked  very  irregularly,  and  the  product  of  them  is  not 
known. 

The  mine  of  Saint- George’s- Chateloi Ton,  fituated  between 
Vihiers  and  Doue,  to  the  ead  of  the  latter  commune,  is  more 
important  and  worked  in  a  more  regular  manner.  The  pro¬ 
duct  amounts  to  about  300,000  myriagrammes  per  annum; 
but  it  might  be  rendered  more  confiderable. 

Department  of  La  JMeurthe , 

A  difeovery  of  coal  has  been  announced  in  the  neighbour* 
hood  of  Nancy;  but  the  fpecimens  fent  were  only  bitumi¬ 
nous  foffil  wood.  At  prefent  this  department  has  no  coal 
mines  actually  worked. 

Department  of  the  Meufe , 

No  coal  mines  are  worked  in  this  department  (27).  It 
can  receive  coals  from  La  Saare  by  the  Mofelle,  and  the  ca¬ 
nal  which  communicates  with  the  Meufe  between  Toni  and 
Pagny  :  and  the  coals  of  the  department  of  Ourthe  may  be 
conveyed  on  the  Meufe  to  its  northern  part. 

Department  of  La  Meufe  Inferieure. 

This  department  poffeffes  very  important  coal  mines  in  the 
neighbourhood  of  Rwlduc.  The  annual  product  of  them 
amounts  to  more  than  13,506,000  myriagrammes  ;  and  they 
are  far  from  being  properly  worked. 

The  coals  are  of  different  qualities;  fome  of  them  are  very 
gqod,  Their  mean  price  at  the  mine  varies  from  5  to  14  cents 
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per  myriagramme.  There  is  alfo  abundance  of  peat  in  the 
cantons  of  Heythnyfen  and  De  Weert. 

Department  of  Mont -Blanc, 

There  are  feveral  coal  mines  in  this  country  (28).  Some 
are  worked  in  the  territory  of  the  communes  of  Entreverne3 
near  Annecy,  Montmin,  Novalaife,  Servolex,  and  Petit- 
Bernard.  Indications  of  coal  have  been  announced  alfo  in 
the  canton  of  Moutiers,  Crnfeilles,  Valloires,  and  Gog'nin. 
The  annual  produdf  of  the  coal  mines  worked  in  this  depart¬ 
ment  may  be  effimated  at  120,000  myriagrammes  per  an¬ 
num.  Thefe  mines  are  fufceptible  of  improvement,  but  there 
is  no  confumption.  :  Hi e  price  of  the  coals  at  the  mine  is 

5  cents  per  myriagramme. 

'  /  , 

Departme?it  of  Mont-Tonnere. 

There  are  more  than  thirty  coal  mines  known  in  this  de¬ 
partment  (29).  Several  of  them  have  been  abandoned  in 
confequence  of  the  war.  The  cantons  moft  abundant  are 
thofe  of  Lautereck,  Wolfffein,  and  Obermofchel. 

lire  product  of  thefe  mines  may  be  effimated  at  about 
425,000  myriagrammes  ;  but  if  the  confumption  required, 
it  could  be  increafed.  The  quality  of  the  coal  varies.  There 
is  very  little  of  it  good  ;  but  it  is  generally  ufed  for  heating 
doves.  The  price  at  the  mines  is  8  cents  per  myriagramme. 

Thefe  coals  are  confumed  merely  by  the  wants  of  the  coun¬ 
try.  A  confiderable  quantity  of  them  is  employed  for  burn¬ 
ing  lime,  either  for  building  or  for  manure.  They  are  em¬ 
ployed  alio  in  the  fufing  of  mercury,  of  which  there  is  very 
important  mines  in  this  department;  and  for  the  purpofes 
of  evaporation  in  the  fair-works  of  Kreutznach.  ’  1 

Department  of  JMorhih an. 

The  Morbihan  lias  no  coals.  It  receives  thofe  which  are 
dug  up  on  the  banks  of  the  Loire,  or  of  the  rivers  united 
with  it. 

Department  of  La  Mofelle, 

Some  coal  mines  are  worked  in  this  department  (30)  in 
the  environs  of  the  communes  of  Offenbach  and  in  the  can¬ 
ton  of  Petelange.  The  annual  product  of  them  may  be  efti- 
mated  at  100,100  myriagrammes  at  leaff.  The  coal  is  of  a 
very  good  quality.  It  coifs  at  the  mine  9  cents  per  myria¬ 
gramme. 

Department  of  the  Two  Nethes , 

This  department  has  no  coal  mines;  but  it  is  fupplied 
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with  abundance  of  coal  from  the  mines  in  the  departments  of 
Jemappes  and  of  the  North.,  by  the  canal  of  Bruffels  and  by 
the  Scheldt.  , 

Department  of  the  North, 

Very  important  coal  mines  are  worked  at  Anzin  near  Va¬ 
lenciennes,  at  Frefnes,  Raifmes,  and  Vieux-Conde.  There 
is  a  very  confiderable  one  alfo  in  the  commune  of  Aniche. 

The  different  mines  worked  in  this  department  furnifh  at 
the  leaft  30,000,000  of  myriagrammes.  They  are  of  various 
qualities.  Some  of  them  are  very  good  for  forging  iron  ; 
others  are  preferable  for  ftoves;  and  fome  of  an  interior  qua¬ 
lity  are  proper  for  burning  lime.  The  price  at  the  mines 
differs  according  to  the  quality.  The'  mean  price  of  good 
coal  is  from  12  to  13  cents  per  myriagramme.  When  de¬ 
livered  at  the  ports  of  Offend,  Dunkirk,  and  Calais,  it  coffs 
from  25  to  28,  and  at  Havre  from  52  to  55. 

The  means  of  confumption  for  thefe  coals,  and  particu¬ 
larly  for  thofe  near  Conde  and  Saint- Amand,  are  very  ex- 
tenfive  towards  the  north,  on  account  of  the  navigation  of 
the  Scheldt,  and  of  the  numerous  canals  which  communicate 
with  that  river.  So  that  the  produces  of  thefe  mines  might 
be  conveyed  at  very  little  expenfe  as  far  as  Ghent,  Bruges, 
O fiend,  Termonde,  and  Antwerp.  They  might  alfo  be  cir¬ 
culated  in  Holland,  and  be  exported  by  the  ports  of  Offend 
and  Dunkirk,  fo  as  to  become  as  important  an  objedt  of  ma¬ 
ritime  commerce  as  the  Englifh  coals. 

Depart?neut  of  La  Nievre. 

Coal  mines  are  worked  in  the  canton  of  Decife  (32),  and 
are  very  productive.  The  annual  product  is  effi mated  at 
1, 000, coo  of  myriagrammes,  but  may  be  much  increafed. 
The  quality  of  thefe  coals  is  in  general  fuch  that  they  muff 
be  fpeedily  employed  after  they  are  dug  up,  as  they  lofe  con- 
ffderably  by  long  expofure  to  the  air.  The  price  at  the  mine 
is  from  8  to  10  cents  per  myriagramme;  and  delivered  at 
Paris  from  10  to  13.  They  are  conveyed  on  the  Loire,  the 
canal  of  Briare,  the  Seine,  &c. 

[To  be  continued.] 
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LXTI.  JSIemoir  on  the  Stones  faid  to  have  fallen  from  the 

Heavens.  Read  in  the  French  National  Injlitute  by 

C.  Vauquelin  *. 

w  HI  LE  all  Europe  refounded  with  the  report  of  Hones 
fallen  from  the  heavens,  atichwhile  philofophers,  divided  in 
opinion  on  this  fubjedt,  were  forming  hypothefes  to  explain 
the  origin  of  them,  each  according  to  his  own  manner,  Mr. 
Edward  Howard,  an  able  Englifh  c.hemifi,  was  purfuing  in 
(Hence  the  only  route  which  could  lead  to  a  folution  of  the 
problem.  He  colledted  fpecimens  of  Hones  which  had  fallen 
at  different  times,  procured  as  much  information  as  poffible 
refpedfing  them,  compared  the  phylical  or  exterior  charac¬ 
ters  of  thefe  bodies;  and  even  did  more,  in  fubjecling  them 
to  chemical  analyfis  by  means  as  ingenious  as  exact. 

It  refults  from  his  refearches,  that  the  Hones  which  fell  in 
England,  in  Italy,  in  Germany,  in  the  Eaft  Indies,  and  in 
other  places,  have  all  fuch  a  perfedt  refemblance  that  it  is 
almoH  impoffible  to  diftinguifli  them  from  each  other;  and 
•what  renders  the  fimilitude  more  perfedt  and  more  finking 
is,  that  they  are  compofed  of  the  fame  principles  and  nearly 
in  the  fame  proportions. 

Before  the  laft  refults  of  the  labour  of  Mr.  Howard  were 
known  in  France,  I  had  employed  myfelf  on  the  fame  ob¬ 
ject;  and  I  have  the  fatisfadlion  to  find  in  his  memoir,  which 
has  been  fince  printed,  that  they  perfectly  agree  with  thofe 
which  I  had  obtained. 

I  fhould  have  abftained  from  any  public  notice  of  an  objedt 
which  has  been  treated  of  in  fo  able  a  manner  by  the  Englifh 
chemift,  if  he  himfelf  had  not  induced  me  to  do  fo  during 

^  O 

his  refidence  at  Paris;  had  not  the  Hones  which  I  analyfed 
been  from  another  country;  and  had  not  the  intereH  excited 
by  the  fubjedt  rendered  this  repetition  excufabfe. 

It  is  therefore  to  gratify  Mr.  Howard,  to  give,  if  poflible, 
more  weight  to  his  experiments,  and  to  enable  philofophers 
to  place  full  confidence  in  them,  rather  than  to  offer  apy 
thing  new^  that  I  publiHi  this  memoir.  One  of  the  Hones 
which  I  examined  was  tranfmitted  to  me  by  C.  Saint- 
Amans :  it  fell  at  Creon,  in  the  pariHi  of  Juliac,  on  the  24th 
of  July  1790?  about  nine  in  the  evening.  This  Hone  ap¬ 
peared  in  the  air  under  the  form  of  a  fire-ball,  which  was 
yifible  in  almofl  the  whole  of  the  fouth  of  France.  A  very 

*  From  the  journal  d^s  Mixes,  Fo.  76. 
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correct  account  was  given  of  it  at  that  time  in  the  abbe  Ber- 
tholon’s  Journal  d'  Hifoire  Naturelle ,  together  with  the  pro- 
ces-verbal  of  the  municipality  of  the  place,  which  confirmed 
the  fall  of  this  (tone. 

Another  hone  was  given  to  me  by  M.  Darcet  junior:  it 
fell  at  Barbotan,  near  Roquefort,  in  the  month  of  July  1789. 
The  brother  of  the  late  Darcet,  curd  in  the  neighbourhood, 
fent  it  to  him,  with  the  proces-verbal  drawn  up  refpedf ing 
this  extraordinary  phenomenon.  C.  Lomet,  who  is  known 
to  feveral  members  of  the  Inftitute,  was  at  Agen  on  the  day 
when  this  kind  of  meteor  appeared  in  the  atmofphere.  The 
following  is  the  account  which  he  gave  me  of  it: 

Ci  It  appeared  as  a  very  bright  fire-ball,  the  light  of  which 
was  as  pure  as  that  of  the  fun;  it  had  the  fize  of  a  common 
air-balloon,  and  was  long  enough  vifible  to  throw  the  inha¬ 
bitants  of  the  country  into  the  greateft  confternation ;  after 
which  it  burft,  and  difappeared,  A  few  days  after,  fome  pea- 
fants  brought  ftones,  which  they  faid  were  the  refult  of  the 
fall  of  the  meteor  :  but  at  that  period  they  were  laughed  at. 
What  they  faid  was  conlidered  as  fables;  and  thofe  to  whom 
the  ftones  were  offered,  would  not  accept  of  them.  The  pea- 
fants  would  have  now  more  reafon  to  laugh  at  philofophers.” 

The  third  kind  of  thefe  ftones  is  that  brought  from  Be- 
nares  in  the  Eaft  Indies,  which  fell  on  the  19th  of  Decem¬ 
ber  [798,  exhibiting  the  very  fame  phaenomena  -as  were  ob- 
fervcd  under  fimilar  circumftances  in  other  countries.  It 
was  given  to  me  by  C.  De  Dree  and  by  C.  Saint-Amans, 
who  brought  it  from  England. 

All  thefe  ftones  have  a  fimilar  appearance,  and  one  might 
readily  believe  that  they  had  been  detached  from  the  fame 
mafs.  Their  furface  is  blaekifh,  fmooth,  and,  as  it  were, 
varnifhed  by  a  commencement  of  fufion.  The  infide  is  of  a 
whitifh  gray  colour  marked  with  a  greater  or  lefs  number  of 
brown  fpots,  or  fpots  of  a  darker  gray  colour  than  the  reft  of 
the  mafs.  Thofe,  however,  found  at  Benares,  and  in  \  ork- 
fliire,  are  whiter  in  the  interior  part  than  thofe  found  in 
France.  There  are  obferved  in  them  white  pyrites,  the  frac¬ 
ture  of  which  is  very  much  lamellated  ;  globules  of  metallic 
and  ductile  iron,  fome  of  which  weigh  46  Englifh  grains; 
but  this  iron  has  a  whiter  colour,  and  a  greater  degree  of 
hardnefs,  than  common  iron.  The  caufe  of  this  ditierence 
will  be  feen  hereafter. 

I  wifhed  to  have  been  able  to  fubjedt  to  a  feparate  an  ay  1  (is 
each  of  the  conftituent  principles. of  thefe  ftones  fenfible  to 
the  eye :  but  they  are  fo  intimately  mixed,  that  it  was  im- 
poftible  to  feparate  them  exactly.  By  patience,  however, 
7  I  was 
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I  was  able  to  obtain  a  fufficient  quantity  of  the  globules  of 
iron  and  of  pyrites  to  afeertain  the  nature  of  them. 

A.  A  hundred  parts  of  the  hones  of  Benares,  pulverized 
in  a  mortar  of  hard  (tone,  and  lifted  through  a  fine  fiik  fieve 
to  feparate  the  coarfeft  particles  of  the  iron  which  cannot  be 
pulverized,  were  treated  with  dilute  nitric  acid.  During 
this  operation  there  was  difen  gaged  a  large  quantity  of  nitrous 
gras;  the  acid  affumed  a  veliowifh  green  colour;  the  ft  on  v 
powder  became  whitifh,  and,  dividing  itfelf,  increafed  con¬ 
siderably  in  volume,  fo  that  it  re  fern  bled  gelatinous  ftlex. 
Sulphureous  particles  were  obferved  floating  at  the  furface  of 
the  liquor. 

B.  When  the  action  of  the  nitric  acid  ceafed,  water  was 
added  to  the  mixture ;  the  liquor  being  filtered,  the  undif- 
folved  matter  was  wafhed,  and  after  deficcation  in  the  open 
air  it  weighed  no  more  than  64  parts. 

C.  As  the  matter  treated  in  this  manner  was  ftill  fiightly 
coloured,  it  was  boiled  with  muriatic  acid,  which,  as  is  well 
known,  unites  more  eafily  with  oxidated  iron  :  it  affumed 
alfo  a  greenifh  yellow  colour,  and  the  powder  became  much 
■whiter.  After  this  fecond  operation  the  ftone,  when  wafhed 
and  calcined  in  a  platina  crucible,  weighed  only  47  parts. 

D.  The  nitric  and  muriatic  acids  which  had  been  fuccef- 
fivelv  poured  over  the  ftone  as  above  mentioned  were  mixed 
together  and  then  precipitated  by  ammonia,  of  which  an  ex- 
cefs  was  added.  Being  heated  for  fome  time,  the  liquor  was 
filtered,  and  the  precipitate  was  wafhed  and  calcined:  it  had 
a  brown  colour,  and  weighed  38  parts. 

E.  The  ammoniacal  liquor  had  a  flight  blue  colour  in¬ 
clining  to  violet.  Alkaline  carbonates  produced  in  it  no  pre¬ 
cipitate  ;  on  the  other  hand,  cauftic  alkalies  formed  a  white 
precipitate  very  abundant,  but  the  liquor  loft  none  of  its  vio¬ 
let  colour.  T  his  precipitate,  when  wafhed  and  dried  in  the 
air,  had  a  greenifh  fhade,  and  weighed  18  parts;  calcination 
reduced  it  to  13.  This  matter  readily  combined  with  ful- 
phuric  acid,  and  the  refult  was  a  folution,  which  bv  fponta- 
.neons  evaporation  produced  prifmatic  cryftals  refembling  in 
tafte  and  favour  thafe  of  the  fulphate  of  magnefta.  It  how¬ 
ever  had  a  flight  greenifh  colour,  and  at  the  end  of  fome  mi¬ 
nutes  produced  in  the  mouth  a  metallic  favour.  To  know 
whether  the  colour  and  favour  of  the  fulphate  of  magnefta 
arofe  from  fome  metallic  fubftanees  it  was  difl'olved  in  water, 
and  bydrofulphuret  of  ammonia  being  poured  over  it,  a  pretty 
voluminous  black  precipitate  was  produced.  After  walking 
and  deficcation,  however,  it  weighed  only  two  parts.  We 
fhall  return  hereafter  to  this  matter. 
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F.  The  ammoniacal  liquor,  from  which  the  magnefia  had 
been  feparated  by  means  of  cauftic  potafh,  was  mixed  with  a 
folution  of  fiffphu  rated  hydrogen.'  By  this  mixture  there  was 
formed  a  very  voluminous  black  precipitate,  which  when 
wafhed  and  dried  weighed  feveri  parts.  This  part  being 
united  with  the  three  parts  obtained  alfo  by  fulphate  of 
magnefia,  and  kept  at  a  red  heat  for  fome  minutes,  exhaled 
the  odour  of  fulphureous  acid,  and  acquired  a  very  dark  green 
colour  inclining  to  brown  :  the  whole  then  weighed  fcarcely 
three  parts. 

A  fmall  quantity  of  this  matter  fufed  with  borax  gave  glafs 
of  a  hyacinth  colour ;  put  into  fulphuric  acid  diluted  with 
water,  it  diffolved  only  in  part,  and  a  fmall  quantity  which 
had  a  metallic  appearance  refilled  to  combine  with  it;  but 
the  addition  of  a  few  drops  of  nitric  acid,  by  oxidating  it, 
favoured  its  folution  :  by  fpontaneous  evaporation  it  furnifhed 
elongated  cryftalsof  a  very  beautiful  green  colour. 

By  the  properties  which  this  matter  exhibited  it  is  evident 
that  it  was  nothing  elfe  but  oxide  of  nickel  ;  for  it  is  the 
only  one  among  the  metals  which  poffeiTes  the  property  of 
colouring  borax  of  a  hyacinth  red  colour  by  fufion,  of  giving 
to  ammonia  a  purplifh  blue  colour,  of  forming  with  fulphuric 
acid  a  prifmatio  fait  of  a  green  colour,  and  of  producing  by 
its  combination  with  acids  and  ammonia  triple  falls  which 
are  not  precipitated  by  fixed  alkalies. 

An  examination  of  the  principles  fueceffively  obtained  by 
the  different  means  employed  for  analyfing  the  ffone  of  Be¬ 
nares,  proves  that  it  is  compofed  of  filex,  magnefia,  and  iron, 
a  part  of  which  appears  to  be  oxidated,  nickel  and  fulphur. 
Iron,  nickel,  and  fulphur,  according  to  every  appearance, 
form  a  particular  triple  combination,  which  feems  only  to  be 
interpofed  between  the  earthy  parts.  I  am,  however,  in¬ 
clined  to  believe,  that  one  part  at  lead  of  thefe  fubftances  is 
really  in  combination  with  the  earths ;  for  at  the  moment 
when  the  ffone  is  attacked  by  the  acids,  the  filex  ffiows  itfelf 
in  a  ffate  of  very  great  divifion,  and  like  a  kind  of  jelly. 
The  proportions  in  which  thefe  matters  are  found  in  the 
ffon£  of  JBenares  are  nearly  as  follows  : 


Silex 

- 

48 

Oxidated  iron 

- 

3« 

Magnefia 

- 

13 

Nickel  -  -  ■ 

- 

3 

Sulphur  an  indeterminate  quantity 

*■ 
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If  we  might  fuppofe  that  the  iron  contained  in  this  ftone: 
exifts  in  the  perfect  metallic  (late,  we  might  eafily  find,  by 
the  increafe  of  weight  which  it  acquires  in  confequence  of 
oxygenation,  the  proportion  of  fulphur;  but  as  it  is  certain 
that  this  metal  is  oxidated  in  it  in  an  unknown  quantity,  that 
of  I  he  fulphur  cannot  be  determined. 

A  hundred  parts  of  this  ftone,  freed  as  far  as  could  poffibly 
be  done  from  ferruginous  matters,  were  treated  with  muri¬ 
atic  acid  diluted  with  a  little  water.  The  mixture  produced 
immediately,  with  a  ftrong  effervefcence,  a  gas  which  had 
the  odour  of  fulphurated  hydrogen  gas.  The  matter  aflumed 
the  form  of  a  gelatinous  mafs,  whieh  feems  to  prove,  as  al¬ 
ready  faid,  that  the  filex  exifts  in  this  ftone  in  a  ftate  of  conir 
filiation  either  with  iron  or  with  other  fubftances. 

When  the  effervefcence  had  fubftded,  and  the  mixture  had 
boiled  for  fome  time,  it  was  diluted  with  water  and  filtered. 
The  liquor  had  a  green  colour  analogous  to  that  of  muriate 
of  iron,  but  a  little  darker.  The  refiduum  when  wafhed  was 
white,  and  weighed  49  parts. 

The  muriatic  folution  and  walkings  being  united  together 
were  precipitated  by  ammonia  added  in  excefs,  and  were 
ftirred  for  fome  time  with  the  precipitate. 

It  has  been  remarked,  that  oxidated  iron,  precipitated  in 
this  manner  by  ammonia,  has  a  more  intenfe  colour  than 
that  of  iron  obtained  under  the  fame  circumftances.  This 
iron,  wafhed  and  dried,  weighed  42  parts. 

The  liquor  containing  the  fuperabundant  ammonia  in  the 
precipitation  of  the  iron  had  acquired  a  violet  colour,  which 
neither  the  heat  nor  the  contact  of  the  air  made  it  lofe.  Al¬ 
kaline  carbonates  produced  in  it  no  alteration ;  on  the  other 
hand,  fixed  cauftic  akalies  formed  in  it  a  white  precipitate 
pretty  abundant,  which  when  wafhed  and  calcined  weighed 
twelve  parts.  This  matter  combined  with  fulphuric  acid 
gave  fulphate  of  magnefia,  coloured  green  by  a  final!  quan¬ 
tity  of  nickel  which  the  magnefia  had  carried  down  wi  th  it. 

The  liquor  from  which  this  earth  had  been  feparated  by 
potalh  had  loft  a  part  of  its  violet  colour;  it,  however,  ftill 
formed  a  black  precipitate  with  fulphurated  hydrogen.  From 
what  I  had  before  obferved,  I  entertained  no  doubt  that  the 
fubftance  which  coloured  the  magnefia  green,  and  was  pre¬ 
cipitated  black  by  hodro-fulphuret  of  ammonia,  was  nickel. 

I  therefore  feparated,  by  means  of  this  reagent,  the  portion 
which  remained  in  folution  and  that  which  was  mixed  with 
the  fulphate  qf  magnefia:  1  united  them,  and  having  cal¬ 
cined  them  to  feparate  the  fulphur,  I  obtained  a  green  oxide, 
which  weighed  three  parts  and  a  half. 
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The  method  employed  to  feparate  the  iron  and  the  mag¬ 
nefia  is  founded  on  this  circutn fiance,  that  a  foiution  of  that 
earth  containing  an  excels  of  acid  is  not  precipitated  by  am¬ 
monia,  becaufe  there  is  formed  a  triple  fait,  which  cannot  be 
decompofed  by  a  fuperabutidance  of  that  alkali;  but  the  acid 
muft  be  in  fuch  quantity  that  the  fait  refulting  from  its  com¬ 
bination  with  the  ammonia  may  be  able  to  faturate  the  fait, 
of  magnefia  exi fling  in  the  liquor.  Care  was  taken  to  obferve 
this. 

Alkaline  carbonates  produce  no  precipitation  of  the  fub- 
fiances  which  enter  into  combination  with  the  triple  fait  here 
mentioned,  though  it  muft,  however,  be  decompofed ;  but 
there  is  formed  another  kind,  compofed  of  magnefia,  car¬ 
bonic  acid,  and  ammonia,  which  remains  in  foiution.  But 
one  thing  I  did  not  forefee  was  the  fimultaneous  precipita¬ 
tion  of  a  portion  of  nickel  and  magnefia  by  the  cauftic  pot- 
afh  ;  for,  as  Mr.  Howard  remarked,  this  metal  is  found  there 
in  complex  combination,  the  oxide  of  which  ought  to  be 
diflfolved  by  the  ammonia  in  proportion  as  it  becomes  free  : 
the  precipitation  of  this  metal  mull  be  produced  by  its  affi¬ 
nity  for  magnefia,  at,  leafl  this  is  what  appears  mofl  probable. 

After  thefe  two  analyfes  of  the  flone  of  Benares,  and  the 
conformity  of  the  refults  which  they  furnifhed,  though  ef¬ 
fected  by  methods  fomewhat  different,  there  can  be  no  doubt 
that  it  is  really  compofed  of  iron,  (ilex,  magnefia,  nickel,  and 
fulphur,  as  Mr.  Howard  announced. 

Having  therefore  confirmed  bv  thefe  two  means,  and  by 
others,  which  it  is  needlefs  to  mention,  the  refults  given  by 
the  Englifh  chemill  in  regard  to  the  competition  of  the  ftone 
of  Benares,  I  fubjected  to  fimilar  experiments  two  other  kinds 
of  flone  which  fell  in  France,  in  order  to  afeertain  whether 
they  would  furnifh  the  fame  principles  of  analyfis  as  their 
external  characters  feemed  to  announce. 

To  avoid  a  repetition  of  the  details  already  given  of  the 
analytical  methods  employed,  I  fhall  only  obferve,  that  the 
(tones  which  fell  at  Barbotan  and  Juliac,  treated  with  ful- 
phuric,  nitric,  muriatic,  &c.  acids,  exhibited  in  the  feries  of 
operations  to  which  'they  were  fubjeCted,  and  by  the  nature 
of  the  elements  which  they  furnifhed,  the  mofl  perfeCl  fimi- 
larity  to  the  preceding.  It  may  therefore  be  confidered  as 
fully  proved,  that  the  (tones  laid  to  have  fallen  from  the 
clouds  in  different  countries  are  compofed  of  principles  per¬ 
fectly  fimilar,  and  confequently  that  we  mult  have  recourfe 
to  a  common  caufe  to  explain  their  formation,  and  to  fup- 
pofe  alfo  a  common  fource  from  which  nature  derived  the 
elements  of  them.  I  muft,  however,  acknowledge,  that  the 
h  ■'  fpecimens 
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fpecimens  of  the' Hones  which  have  fallen  in  France  area 
little  more  charged  with  iron  than  thofe  of  other  countries  ; 
but  as  this  metal  exifis  in  them,  for  the  molt  part,  in  diflindi 
globules  which  cannot  be  pulverized,  they  could  have  no  in¬ 
fluence  on  the  refults  of  the  analyfis,  as  the  earthy  part  was 
lifted  through  a  fine  fieve. 

All  the  (tones  which  have  fallen  to  the  earth,  and  particu¬ 
larly  in  France,  contain,  as  I  have  already  mentioned  feveral 
times,  globules  of  iron  in  a  metallic  Hate  more  or  lefs  di- 
flindt,  fome  of  which  weigh  from  forty  to  fixtv  Englifh  grains. 
It  appeared  to  me  of  importance  to  fubjedt  this  iron  to  fome 
analytical  trials  in  order  to  afeertain  the  nature  of  their  con- 
ffituent  principles  ;  but  before  I  give  the  refults  it  may  be  of 
utility  that  [  fhould  fir  If  give  an  account  of  their  phyfical 
characters.  Thefe  globules  are  much  whiter  than  common 
iron,*  their  colour  approaches  that  of  tin;  their  hardnefs  is 
alfo  greater,  and  confequently  they  are  more  difficult  to  be 
forged. 

This  metal  diflblves  eafily,  and  with  effervefcence,  in  all 
fhofe  acids  which  dilfolve  common  iron  ;  but  in  Head  of  giving 
pure  hydrogen  gas,  it  furnifhes  hydrogen  gas  very  fenfibly  ful- 
phurated.  A  part  only  of  this  hydrogen  gas,  indeed,  is 
combined  with  the  fulphur  ;  for,  having  made  it  to  pafs 
through  water  and  cauiiic  alkalies,  the  greater  part  of  this 
fluid  was  not  diffolved  ;  and  after  having  made  the  different 
liquids  here  mentioned  to  pafs  in  the  fame  manner,  no  fen- 
ilble  frgns  of  fulphur  were  given  by  reagents  ;  but  the  water 
and  the  alkalies  were  manifdtly  hydro-fulphnrated,  fince  they 
then  precipitated  black  the  greater  part  of  metallic  folutions, 
and  particularly  lead.  This  fulphurated  hydrogen  gas  exhi¬ 
bited  to  me  a  phenomenon  which,  as  far  as  I  know,  has 
never  been  before  obferved  in  its  combination  with  water— 
I  mean  a  very  fpeed.y  ciecom  po  fit  ion  which  it  experienced  in 
a  ffafk  perfectly  eiofed  in  which  it  had  been  preferved  for 
fome  days.  At  ihe  end  of  that  time  there  were  at  the  bot¬ 
tom  of  the  water  a  great  many  fmall  white  laminae,  and  the 
water  had  no  odour  :  it -no  longer  precipitated  folutions  of 
lead.  This  gas  then  had  experienced  complete  deconi por¬ 
tion. 

The  foliation  of  this  iron  nr  muriatic  acid  was  precipitated 
by  ammonia,  of  which  a  fuperabundance  was  added.  The 
liquor  when  filtered  had  a  colour  inclining  to  purple  ;  the 
oxide  of  iron,  when  w allied  and  calcined,  was  of  a  brown 
colour,  and  had  fenfibly  increafed  in  weight.  The  amrao- 
niacal  liquor  when  iuhje&ed  to  evaporation  depofited  flight 
traces  of  iron,  but  as  long  as  there  was  ammonia  in  excels 
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it  retained  its  blue  colour,  which,  as  foon  as  this  free  alkali 
was  evaporated,  was  changed  to  a  meadow  green.  The  li¬ 
quor  conftantly  preferved  this  colour,  which  ftill  acquired 
greater  intenfity  until  complete  evaporation,  and  without 
forming  any  depofit,  which  proves  that  nickel  exifted  in  the 
combination  in  the  date  of  a  triple  fait. 

Fixed  cauftic  alkalies  occafion  no  precipitation  in  this  li¬ 
quor;  but  they  make  it  refume  its  blue  colour  by  decom- 
pofing  the  muriate  of  ammonia  and  laying  bare  its  bafe, 
which  then  rediflolves  the  nickel. 

The  hydro-fulphurets  formed  in  it  an  abundant  black  de¬ 
pofit;  and  this  was  the  method  employed  for  obtaining  the 
nickel  feparate.  The  hydro-fulphuret  of  this  metal,  calcined 
in  a  platina  crucible,  left  a  powder  of  a  dark  meadow-green 
colour,  which  had  all  the  properties  of  oxide  of  nickel. 

The  iron  contained  in  the  fcones  which  have  fallen  from 
the  heavens  is  therefore  combined  with  fulphur  and  nickel ; 
whence  it  appears  very  probable  that  thefe  two  fubftances, 
which  always  prefent  themfelves  in  a  quantity  more  or  lefs 
confiderable  in  the  analyfis  of  the  whole  {tones,  arife  from  a 
iimilar  combination,  which  it  is  impoffible,  whatever  care 
may  be  taken,  to  feparate  exactly  from  the  earthy  parts. 

The  prefence  of  nickel  and  of  fulphur  in  this  iron  explains 
why  it  is  whiter,  harder,  and  lefs  dudlile  than  common  iron. 

Though  I  did  not  afcertain  very  exadfly  the  quantities  of 
thefe  fubftances  in  the  iron,  I  think  I  may  affert  that  they  do 
not  amount  to  more  than  five  or  fix  per  cent.  In  regard  to  the 
pyrites  difleminated  here  and  there  throughout  thefe  ftones, 
it  is  formed,  as  Mr.  Howard  fays,  of  iron,  fulphur,  and 
a  fmall  quantity  of  nickel ;  but  I  was  not  able  to  afcertain  in 
what  proportions  thefe  three  fubftances  are  united,  becaufe  I 
had  not  afufficient  quantity  to  fubjedt  them  to  an  exadt  ana¬ 
lyfis. 

It  appears  to  refult  from  all  the  information  obtained,  and 
from  teftimonies  worthy  of  credit,  ift.  That  maffes,  fome- 
times  of  confiderable  fize,  have  fallen  to  the  furface  of  the 
earth  ;  2d,  3"hat  thefe  maffes  penetrated  with  fire  move  in  the 
atmofphere  like  inflamed  balls,  which  throw  light  and  heat, 
and  to  a  great  diftance ;  3d,  That  they  feem  to  have  received 
a  motion  parallel  to  the  horizon,  though  they  really  defcribe 
a  curve :  4th,  That  they  fall  in  a  ftate  of  foftnefs  or  fufion 
like  pafte,  as  is  attefted  by  their  varnifhed  furface,  and  the 
imprefiions  formed  on  them  by  the  bodies  wrhich  they  meet 
with  ;  3th,  That  fome  of  them  have  fallen  in  England,  Ger¬ 
many,  Italy,  France,  and  the  Eaft  Indies;  6th,  That  all 
Vol.XV.  No.  60.  A  a  thefe 
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thefe  Hones  have  a  refemblance  to  each  other  by  their  phy~ 
lical  characters  and  their  chemical  compofition. 

What  are  the  caufes  which  can  produce  {tones  of  this  kind, 
and  communicale  to  them  fo  rapid  and  fo  lingular  a  motion  ? 
How  comes  it  they  are  always  penetrated  with  fire?  Thefe 
are  queftions  for  which  at  prefent  it  would  be  difficult  to  af- 
fign  plaufible  reafons. 

But  whatever  thefe  caufes  may  be,  if  multiple  they  mud 
be  of  the  fame  nature,  fince  all  the  {tones  which  have  fallen 
in  countries  fo  different  have  in  every  refpect  a  refemblance 
to  each  other. 

Do  they  owe  their  origin  to  volcanoes?  But  where  are 
thefe  volcanoes?  We  are  not  yet  acquainted  with  them; 
and  {tones  fimilar  to  thofe  in  queftion  have  never  been  found 
among  the  productions  of  any  of  the  known  volcanoes.  Is 
the  atmofphere  the  medium  in  which  they  are  formed  ?  But 
how  can  we  conceive  that  fubftances  fo  heavy  as  earths  and 
metals  could  exift  in  fufficient  quantity,  and  remain  long 
enough  fufpended  in  a  fluid  fo  light  as  air?  If  we  fuppofe 
that  thefe  bodies  exiffed  in  the  atmofphere,  whence  did  they 
originally  come,  and  what  means  were  fo  powerful  as  to 
unite  them,  and  to  form  of  them  maffes  fo  heavy  and  fo  vo¬ 
luminous  ? 

The  opinion  which  makes  them  come  from  the  moon, 
however  extraordinary  it  may  appear,  is,  perhaps,  the  lead 
improbable;  and  if  it  be  true,  that  no  direct  proofs  can  be 
given  of  this  opinion,  it  is  equally  certain  that  no  well- 
founded  reafoning  can  be  op-pofed  to  it. 

The  m oft  prudent  courfe  to  be  purfued  in  this  date  of 
things  is  freely  to  acknowledge,  that  we  are  entirely  unac¬ 
quainted  with  the  origin  of  thefe  {tones,  and  of  the  caufes 
which  produced  them.  * 


LXIII.  Conjectures  on  the  Stones  which  have  fallen  from 
the  Atmofphere .  Bj  Eusebius  Salvekte*. 

J  HE  antients  never  entertained  any  doubt  in  regard  to 
what  they  obietved.  As  the  natural  fciences  among  them 
were  only  collections  of  facts,  no  theory  compelled  them  to 
contradict  their  obfervations.  We  accufe  them  of  often 
having  feen  without  examining;  but  though  we  examine 
better  ourfelves,  we  are  often  obliged  to  abjure  our  feepti- 
eifm,  and  at  length  to  fee  what  the  antients  law  before  us. 


*  From  the  similes,  dc  Cbimie,  No.  j-  3. 
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Among  the  phenomena  to  which  this  reflexion  may  be 
applied,  there  is  none  more  remarkable  than  the  fall  of  hones, 
produced,  according  to  the  antients,  by  thunder.  This  is 
what  they  called  thunder-bolts,  an  expreffion  long  ago  ba- 
nifhed  to  the  domains  of  poetry,  and  which  it  would  appear 
ought  to  acquire  a  place  in  the  language  of  philofophy. 

1  he  antient  hiftorians  all  make  frequent  mention  of  the 
production  of  thefe  hones.  No  doubt  was  entertained  re¬ 
specting  them  in  the  middle  ages;  but  the  difficulty  of  ac¬ 
counting  for  them  induced  us  not  only  to  fufpend  our  belief 
until  called  forth  by  more  regular  obfervation,  which  was  ' 
Very  prudent,  out  alio,  which  was  lefs  reafonable,  to  carry 
with  us  in  this  refearch  a  predetermination  to  fee  nothin^,  or 
to  deny  what  we  had  feen. 

NotwithPanding  this  difpoPtion,  inPances  have  been  fo 
multiplied  before  our  eyes,  and  in  fo'uniform  a  manner,  that 
it  becomes  difficult  not  to  admit  the  general  faCf,  whatever 
opinion  may  be  adopted  in  regard  to  the  caufe.  Stones  ab- 
folutely  foreign  to  the  foil  where  they  were  found,  and  all 
having  the  greateP  refemblance  to  each  other,  have  been 
collected,  in  Portugal  in  1796,  in  Alface  in  ,  in  York- 
fhire  in  1796,  at  Sienna  in  1794,  at  Benares  in  1798,  in 
Bohemia  in  1753?  near  Paris  in  1768.  Several  have  been 
found  Pill  warm ;  and  uniform  tradition  Pates,  that  they 
were  feen  to  fall  from  the  atmofphere  in  the  time  of  light¬ 
ning,  and  particularly  during  the  burping  of  luminous  me¬ 
teors,  the  production  of  which  often  accompanies  Porms. 
The  papers  ot  Mr.  Howard  and  of  Count  Bournon  contain 
very  iatisfaCtory  details  in  regard  to  every  thine*  obferved  in 
regard  to  the  nature  and  fall  of  thefe  Pones. 

The  Journal  de  Phyjique ,  Brumaire ,  an  xi,  contains  a 
memoir  of  C.  Patrin,  who,  denying  the  celePial  origin  of 
tnefe  Pones,  fuppoles  that  they  have  only  been  uncovered 
and  forced  from  the  earth  by  the  contaCl  ot  thunder.  But 
before  this  hypothePs  can  be  ePabliPied,  would  it  not  be  ne- 
ceffary  that  in  the  places  where  thefe  Pones  have  been  found, 
and  in  others,  Pmilar  ones  fhould  have  been  previoufly  dif- 
covered  at  the  depth  of  a  foot,  or  of  fome  inches  below  the 
fur t ace  ?  For  why  fhould  they  Plow  themfelves  at  the  furface 
of  the  earth  only  after  thunder  ?  Whv  Piould  they  conPantly 
efcape  the  plough  and  the  ipade  of  the  farmer,  the  pick- axe 
of.  the  ditcher,  and  the  refearches  of  the  mineralogiP  ? 

lo  admit  that  thefe  Pones  have  been  thrown  up  into  the 
atmofphere  by  volcanoes,  feetns  to  be  attended  with  the  fame 
difficulty;  for  all  thofe  analyfed  by  Vauquelin  contain  a  lar^e 
proportion  of  iron  and  nickel,  in  the  native  Pate,  mixed  with 
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maenefia.  But  nothing  is  more  rare  in  the  volcanic  pro¬ 
ductions,  with  which  we  are  acquainted,  than  magnefia,  if  we 
except  iron  allayed  with  the  nickel  in  the  native  (late.  Be¬ 
tides  thefe  hones  have  been  collebted  at  fuch  a  diftance  from 
all  volcanoes,  that  the  power  which  could  lo  long  lupport 
and  convey  through  the  air  fuch  enormous  maftes,  would 
be  hill  more  inexplicable  than  their  fpontaneous  produc¬ 
tion. 

Chemihs  have  proved,  ih,  That  thefe  hones,  collected  in 
places  and  at  times  diftant  from  each  other,  have  a  relem-. 
blance  in  regard  to  the  fubhances  of  which  they  are  com- 
pofed,  and  dither  only  by  the  proportions  of  their  elements: 
2d,  That  they  differ  from  all  the  other  mineralogical  com¬ 
pounds  found  at  the  furfaee  of  the  globe.  It  is  natural, 
therefore,  to  afiign  to  them  all  an  origin  of  the  lame  kind, 
and  very  different  from  that  by  which  the  minerals  hitherto 
obferved  have  been  produced. 

Struck  with  thefe  lingular  characters,  C.  Delaplace  and 
Biot  mentioned,  during  the  difcuffion  which  took  place  in 
the  National  Inftitute  in  confequence  of  Vauquelin’s  analy- 
fis,  a  very  bold  opinion,  but  which  is  rendered  probable  by 
the  celebrity  and  character  of  its  authors,  According  to 
them,  thefe  ftones  may  be  the  product  of  a  volcanic  eruption 
in  the  moon.  Comparing  the  mafs  and  denlity  of  the  moon 
with  that  of  the  earth,  and  calculating  the  diftance  between 
our  planet  and  its  fatellite,  they  have  eftabhfhed  that  a  vol¬ 
canic  eruption  might  projeCt  a  body  to  fuch  a  diftance  from 
the  moon  as  to  be  within  the  fphere  of  the  earth’s  attraction. 
It  is  beftdes  proved,  by  aftronomical  obfervation,  that  the  at- 
mofphere  of  the  moon  is  exceedingly  rare,  and  confequentiy 
could  oppofe  very  little  refiftance  to  the  elevation  of  ftones 
projected  from  the  moon.  To  this  may  be  added,  that  as 
the  moon  has  fcarcely  any  atmofphere,  this  circumftance 
may  ferve  to  explain  why  the  metals  contained  in  thefe 
ftones  are  not  in  the  ftate  of  oxide. 

But  the  fame  obfervation  which  has  difcovered  volcanoes 
in  the  moon,  Ihews  them  in  a  ftate  of  luminous  ignition,  and 
hitherto  luminous  ignition  has  never  been  known  to  take 
place  without  oxygen.  All  the  gales  abforb  caloric,  and 
on  becoming  concrete,  fuffer  it  to  efcape.  Oxygen  alone 
poffeffes  the  property  of  abforbing  light,  and  of  emitting  it 
when  it  combines  with  bodies  during  combuftion.  It  thence 
follows,  lft,  That  metallic  fubftances  projected  from  the 
moon  ought  to  be  oxidated,  at  leaft  in  great  part :  ad,  That 
the  obfervations  which  prove  the  great  tenuity  or  little  ex¬ 
tent  of  the  atmofphere  of  the  moon,  ought  to  induce  us  to 
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believe  that  the  volcanoes  which  burn  at  its  furface  are  in  a 
ftate  of  tranquil  inflammation,  maintained  by  a  very  thin 
ftratum  of  atmofpheric  air,  very  different  from  that  of  our 
volcanoes  in  a  ftate  of  eruption  ;  and,  conlequently,  that  they 
cannot  be  endowed  with  a  very  ftrong  projectile  force  :  for 
on  the  earth  this  force  is  produced  by  the  expanfibility  of 
gas  comprefled  by  the  weight  of  the  atmofphere.  But  gates 
difengaged  from  the  lunar  volcanoes  ought  to  expand  with¬ 
out  any  obftacle,  and  without  any  explofion  where  there  is 
fcarcely  any  atmofphere.  Befides,  the  exigence  of  thefe 
gafes  is  doubtful,  fince  their  production  would  foon  have 
formed  around  the  moon  an  atmofphere  of  greater  denfity 
and  extent,  which  is  contrary  to  obfervation.  This  explana¬ 
tion  therefore  mult  be  abandoned,  or  we  ftiould  be  forced  to 
admit  a  feries  of  phenomena,  not  only  foreign  but  contrary 
to  what  we  daily  obferve  :  a  folution  more  Ample,  and  de¬ 
duced  from  faCts,  which  daily  take  place  before  our  eyes, 
will  perhaps  appear  more  proper  for  folving  the  problem. 
It  is  well  known  that  there  are  no  metals  which  may  not 
be  volatilized  by  heat:  it  is  known  alfo  that  hydrogen  gas 
exercifes  its  diffolving  power  on  charcoal,  iron,  and  the  molt 
fixed  fubftances.  If  we  fuppofe  that,  during  the  burning 
procefs  of  volcanoes,  or  the  lefs  perceptible  but  more  affi- 
duous  procefs  of  the  decompofition  of  organic  bodies,  iron 
and  nickel  are  fublimated  by  heal  and  elevated  with  the 
hydrogen  gas  which  diffolves  them,  this  gafeous  folution. 
will  foon  reach  the  upper  regions  of  the  atmofphere.  There, 
as  I  have  fhown,  with  fome  degree  of  probability,  in  my 
Conjectures  on  the  Diminution  of  the  IVaters ,  &?c.  exiits, 
and  is  continually  renewed,  a  ftratum  of  hydrogen  produced 
by  the  continual  decompofition  of  the  water,  and  which 
caufes  the  greater  part  of  the  phaenomena  that  accompany 
thunder  and  the  aurora  borealis.  During  ftorms,  that  is  to 
fay,  when  the  equilibrium  is  reftored  with  an  explofion  be¬ 
tween  the  eleClricity  of  the  earth  and  that  of  the  atmofphere, 
what  muft  take  place?  The  hydrogen  inflames  and  exhibits 
fome  of  thofe  luminous  meteors,  the  exiftence  of  which,  ac¬ 
cording  to  confiant  tradition,  ought,  as  appears,  to  precede 
the  formation  of  ftones.  The  gas  in  burning  abandons  the 
metal  it  has  diflblved,  and  reduces  that  which  was  in  the 
ftate  of  oxide.  The  ftrong  heat  produced  at  this  moment 
fuzes  the  metal,  and  molecular  attraction  colleCts  it  into 
mafles  of  greater  or  lefs  fize,  which,  when  they  fall  to  the 
earth,  retain  for  fome  time  a  portion  of  the  caloric  developed 
during  their  formation.  The  furface  only,  which,  by  tra¬ 
veling  the  atmofphere  in  a  ftate  of  ignition,  may  have  ab- 
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forbed  oxygen,  is  flightly  oxidated  :  the  interior  part  is  metal 
in  a  native  ftate. 

C.  Patrin  obferves,  in  fupport  of  his  hypothecs,  that  the 
difcharere  of  an  eledtric  battery,  on  a  fragment  of  the  ftones 
found  at  Benares,  produced  on  it  a  black  trace  ftmilar  to  the 
black  vitrified  cruft  with  which  they  were  covered.  This 
fadf  indicates  what  takes  place  in  the  atmofphere,  where 
thefe  ftones  are  formed  amidft  a  verv  powerful-  electricity, 
which  produces  the  vitrification  and  oxidation  of  their 
furface. 

The  fame  author  fays,  with  Mr.  Howard,  that,  ft  nee  no 
doubt  is  now  entertained  of  thunder  and  the  eledlric  fluid 
being  the  fame  thing,  the  idea  of  a  thunder  Jlone  is  become 
ridiculous.  Nothing  could  be  more  true,  if  thunder  were 
never  any  thing  more  than  an  eledlric  explofion  :  but  the 
French  chemifis,  and  particularly  Fourcroy,  have  eftablifhed 
that  hydrogen  adls  a  confiderable  part  in  the  phaenomena 
by  which  thunder  is  accompanied.  I  am  even  of  opinion. 

plaining 
phreno- 

menon  complex. 

The  moll  remarkable  and  moft  common  are  perhaps  thofe 
luminous  meteors,  the  afpedt  of  which  is  always  brilliant 
and  often  alarming,  and  which  uniform  tradition,  at  periods 
and  in  places  very  diflant  from  each  other,  aflign  as  the 
caufe  of  the  ftones  which  have  fallen  from  the  heavens  ; 
whether  they  feem  to  be  confounded  with  the  ftars,  and 
exhibit  to  the  vulgar  eye  ftars  thrown  from  their  ufuai 
courfe,  or  whether  they  accompany  thunder,  and  increafe  or 
modify  the  adlion  of  its  devouring  flames,  or  whether,  under 
the  form  of  fire  balls,  they  rapidly  traverfe  the  atmofphere, 
and  approach  near  enough  to  us  to  make  us  experience  a 
beat  proportioned  to  the  vivacity  of  their  light,  they  muff 
be  confidered  as  the  effedt  of  the  inflammation  of  hydrogen 
gas,  either  pure  or  charged  with  fubftances  in  folution,  which 
modify  their  appearance  and  products.  On  thefe  principles 
we  may  point  out  the  fuppofed  caufles  of  the  difference 
which  exifts  between  ftones  that  have  fallen  from  the  at¬ 
mofphere  at  different  periods.  A  very  violent  (hock  of  elec¬ 
tricity,  or  great  heat,  have  produced*  thofe  which  are  moft 
vitrified  ;  thofe  lei's  fo  have  been  formed  by  a  weaker  degree 
of  electricity,  and  perhaps  by  fpontaneous  inflammation. 
Thofe  which  contain  the  iargeft  quantity  of  metal  in  the 
native  ftate,  are  the  produdt  of  a  greater  proportion  of  hy¬ 
drogen  gas.  It  may  be  readily  conceived,  that  when  the 
hydrogen  gas  has  been  previoufly  combined  with  a  great 


that  its  exi (fence  ought  to  he  oftener  employed  in  ex 
the  varieties  which  continually  render  the  general 
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deal  of  oxygen,  the  inflammation  muft  he  inflantaneous, 
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and  the  products  very  much  oxidated,  while  the  ftrata  of 
hydrogen,  almoft  pure,  burning  only 'at  the  furface,  form 
durable  meteors,  the  continued  inflammation  of  which  gives 
rile  to  very  different  compounds. 

It  will  perhaps  be  afked,  how  the  other  fubftances,  fuch 
as  filex  and  magnefia,  are  found  in  thefe  ftones  combined 
with  the  metals  ?  I  might,  in  anfwer,  mention  the  height 
to  which  earths  reduced  to  an  impalpable  powder  are  vo¬ 
latilized  by  volcanoes,  fo  as  to  be  carried  away  by  the  winds. 
I  might  obferve,  alfo,  that  magnefia,  foluble  in  the  hydro- 
fulphurets,  is  foluble  alfo,  in  all  probability,  in  fulphurated 
hydrogen.  But,  as  I  have  nothing  as  yet  except  conjectures 
to  offer  on  this  fubjeCt,  I  mu  ft  here  flop,  f,  however,  flatter 
niyfelf  that  I  have  done  fome  fervice,  by  (hewing  that  a  phe¬ 
nomenon,  obfervations  of  which  had  been  rejected  becaufe 
thought  impoffible,  has  received,  at  leaft  in  part,  a  plaufible 
and  natural  explanation  perfectly  rational ;  and  that,  when 
placed  beyond  a  doubt,,  it  will  be  arranged  among  thole 
leries  of  faCts  of  which  fcience  is  compofed. 

That  I  might  not  render  the  hypothefis  complex,  I  have 
faid  nothing  of  the  different  gafes,  fuch  as  fulphurated  hy¬ 
drogen,  carbonated  hydrogen,  and  carbonous  oxide,  which 
mult  be  continually  conveyed  into  the  regions  of  the  atmo- 
fphere  by  the  decompofition  of  bodies.  The  exiftence  of 
the  firft  of  thefe  gafes  explains,  however,  the  pyritous  ftate 
of  the  iron,  and  the  prefence  of  fulphur  in  fome  one  of  its 
parts, 


X^XIV.  Obfervations  on  the  Decompofition  of  the  Acetite  of 
Lead,  by  Zinc  in  the  metallic  State.  Read  in  the  So - 
ciety  of  Pharmacy  by  L.  Anthony  Blanche*. 

In  oonfulling  the  different  authors  who  have  treated  on 
the  hiftory  of  metals,  and  their  chemical  action  on  different 
bodies,  we  cannot  help  confidering  zinc  as  exceedingly  va¬ 
luable,  both  on  account  of  its  utility  in  the  arts,  and  the  ef- 
fential  fervioes  which  it  daily  renders  to  chemiftry. 

C.  Fourcroy,  who  in  his  Syjieme  dxs  Connor  fiances  Chi- 
iniques ,  has  collected  the  1110ft  numerous  and  heft  attefted 
faCts  of  this  fcience,  has  deferibed  all  its  properties  with  that 
pleamefs  and  method  which  are  peculiar  to  him. 

*  from  die  Jour  j  al  de  Connie ,  No.  133. 

A  a  4 


It 


3<5o  Decompojitiori  of  the  Acetlte  of  Lead y 

It  is  therefore  not  fo  much  a  ne\V  fa£t  that  I  here  prefent 
as  a  development  of  one  already  known,  which,  as  it  forms 
part  of  a  general  theory,  deferves  to  be  particularly  noticed 
as  one  of  the  curious  phaenomena  in  chemiftry.  But  to  pro¬ 
ceed  in  order,  I  think  it  neceffary  to  refer  to  the  work  of  that 
celebrated  chemift  already  mentioned,  where  it  is  faid,  in  the 
fixth  fe£tion  on  metals,  under  the  head  Zinc,  that 

Zinc,  by  its  ftrong  attra£Uon  for  oxygen,  decompofes 
the  greater  number  of  falts  and  of  metallic  folutions;  and  that 
it  precipitates  from  them  the  metals  under  the  metallic  form 
by  completely  unburning  them,  or  under  that  of  oxides  lefs 
oxidated  than  they  were  before.” 

This  definition  is  no  doubt  juft,  and  feems  to  be  perfectly 
complete.  It  is  fufceptible,  however,  of  the  greateft  deve¬ 
lopment  ;  and  particularly  in  regard  to  the  different  phaeno¬ 
mena  exhibited  by  zinc  in  contact  with  acetite  of  lead.  It 
is  the  union  of  thefe  phaenomena  which  forms  the  principal 
fubjedt  of  the  prefent  obfervation,  or  rather  the  refult  of  the 
ingenious  experiment  of  Dr.  Black,  which  was  communi¬ 
cated  to  me  a  few  years  ago,  and  to  which  I  have  made  fume 
additions. 

Dr.  Black  put  into  a  glafs  jar,  containing  about  four  and  a 
half  pints,  twelve  or  fifteen  decagrammes  of  cryftallized  ace¬ 
tite  of  lead.  The  jar  was  filled  with  water,  and  the  mixture 
being  ftirred,  it  was  left  at  reft  for  fifteen  or  twenty  minutes, 
or  until  the  greater  part  of  the  fuperabundant  fait,  after  the 
faturation  of  the  liquor,  was  fpontaneoufly  precipitated.  A 
piece  of  zinc  of  an  indeterminate  weight  was  then  fufpended 
in  the  flightly  turbid  liquor  by  means  of  a  hemp  or  filk 
thread  fixed  to  the  cover  of  the  jar,  and  the  veffel  was  depo- 
fited  in  a  place  where  it  was  not  expofed  to  be  fhaken.  At 
the  end  of  from  twenty  to  twenty-five  days  decompofition 
was  completely  effedled  ;  the  zinc,  fufpended  in  the  middle  of 
the  liquor,  become  diaphonous,  was  covered  by  a  kind  of  very 
brilliant  metallic  vegetation,  which  was  often  continued  to 
the  bottom  of  the  veffel,  and  which  Dr.  Black  called  the 
tree  of  Saturn. 

Having  had  occafion  to  repeat  this  experiment  a  great 
number  of  times,  it  conducted  me  to  feveral  obfervations,  in 
confequence  of  which  I  refolved  to  make  fome  changes  in  it, 
which,  as  they  do  not  alter  in  any  manner  the  chemical  na¬ 
ture  of  the  operation,  contribute  in  a  fingular  manner  to  the 
beauty  of  the  refult.  Thefe  changes  chiefly  relate  to  the 
hemp  and  filk  threads,  which,  being  eafily  deftroyed  by  re¬ 
maining  in  the  liquor,  muft  neceffarily  fuffer  the  zinc  to  fall, 
and  along  with  it  the  new  metal  which  covers  them.  I 
5  •  therefore 
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therefore  fubftituted  for  thefe  threads  a  piece  of  brafs  wire 
which  appeared  to  me  to  unite  ail  the  neceflary  conditions, 
both  on  account  of  its  ftrength,  and  the  property  it  has  as 
containing  zinc  to  exercife  its  attraction  on  the  acetite  of 
lead.  A  fecund  inconvenience  arifes  in  ftriCtly  following  the 
procefs  above  described.  It.  often  happens,  when  the  lize  of 
the  piece  of  zinc  is  too  large,  or  when  the  velfel  is  not  ex¬ 
actly  of  the  proper  form,  that  the  decomposition  takes  place 
with  great  rapidity  ;  each  molecula  of  the  new  metal  proceeds 
immediately  to  the  zinc,  adheres  to  it  in  a  confufed  manner, 
and  at  the  end  of  two  or  three  days,  and  fometimes  of  twenty- 
four  hours,  the  cry  (tall  ized  portion  fuddenly  detaches  itfelf 
and  is  precipitated  to  the  bottom  of  the  velfel  to  give  place  to 
a  new  cryftallization.  The  procefs  is  then  divided  into  fe- 
veral  periods,  which  appears  to  be  a  matter  of  indifference  in 
a  chemical  point  of  view,  but  greatly  lelfens  the  intereft  ex¬ 
cited  by  this  curious  experiment. 

I  obviated  this  inconvenience  by  fixing,  in  a  perpendicular 
direction,  to  the  lower  part  of  the  piece  of  zipc,  the  fame 
brafs  wires  twilled  into  a  fpiral  form,  and,  difpofed  in  fuch  a 
manner  as  to  be  about  three  centimetres  diftant  from  the 
bottom  of  the  velfel. 

.  -By  adopting  this  modification,  as  each  molecula  of  the 
zinc  formed  a  portion  of  the  brafs,  the  furface  of  which  was 
in  contaft  with  the  faturation,  it  became  covered  with  a 
great  number  of  fmall,  brilliant,  metallic  laminae,  difpofed  at 
firft  alternately  and  horizontally,  and  then  crofiing  each  other 
in  every  direClion  *. 

When  it  is  required  that  the  brafs,  though  covered  with 
metal,  fhould  retain  the  forms  it  has  firft  acquired,  it  will  be 
proper  to  diminilh  the  quantity  of  the  acetite  of  lead. 

About  fix  months  ago,  I  repeated  this  experiment  with 
common  and  with  diftilled  water,  in  order  that  I  might  exa¬ 
mine  the  produds.  The  refult  of  this  examination  is  as  fol¬ 
lows  : 

Having  feleCted  two  glafs  jars  of  equal  capacity,  I  intro¬ 
duced  into  each  four  decagrammes  of  very  pure  cryftallized 
acetite  of  lead. 

The  two  velfels  having  been  marked  No.  I.  and  II.,  I 
poured  into  the  firft  54  decagrammes  of  common  water,  and 
as  much  diftilled  water  into  the  fecond.  Thefe  quantities 

*  The  configuration  of  thefe  laminae  is  fubjeft  to  an  infinite  variety, 
which  feems  to  depend,  ift,  On  the  form  and  different  dimenfions  of  the 
ve (Tel  in  which  the  experiment  is  performed  :  ad,  And  perhaps  alfo  on. 
regular  quantities  of  the  zinc  and  acetite  of  lead  employed.  I  have  teen 
the  laminae  fometimes  circular,  fometimes  hexagonal,  and  fometimes  alfo 
affecting  the  figure  of  a  leaf  of  fern  or  of  oak. 
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were  fufficient  to  fill  each  jar  to  the  commencement  of  the 
neck,  the  height  of  which  was  about  three  centimetres.  I 
then  fixed  to  two  pieces  of  cork  defiined  to  clofe  the  mouths 
of  the  jars  a  bit  of  zinc  weighing  22”94 56  grammes  (fix  gros) 
by  means  of  a  piece  of  brafs  wire  exceedingly  fine,  but  of 
fuch  a  length  as  to  allow  the  metal  to  be  iinmerfed  only  fome 
millimetres  in  the  fo lotion. 

I  then  adjufled,  and  luted  to  the  aperture  of  each  veffel,  a 
bent  tube,  which  proceeded  under  the  receiver  of  a  pneu¬ 
matic  tub.  Thefe  two  experiments,  begun  on  the  29th  of 
Thermidor,  year  9,  the  centigrade  thermometer  being  at  140 
above  zero,  exhibited  the  following  phenomena. 

Six  hours  after  the  apparatus  was  arranged,  the  jar  No.  I. 
was  Hill  fomewhat  turbid,  while  that  of  No.  II.  was  tranf- 
parent,  and  the  whole  fuperabundant  fait,  after  the  faturation 
of  the  liquor,  was  entirely  precipitated.  At  this  period  the 
zinc  in  the  fecond  jar  was  covered  with  fmall  metallic  fcales, 
which  could  not  be  perceived  in  the  firft. 

Next  day  both  liquors  were  perfectly  tranfparent,  and  the 
clecompofition  feemed;  to  have  made  equal  progrefs  in  both 
veffel  s,  I  only  remarked,  that  the  interior  (ides  of  the  jar 
No.  I.  were  lined  with  a  whitifh  faline  flratum,  which  ex¬ 
tended  from  the  middle  of  the  veffel  to  the  bottom.  The 
fmall  fcales  adhering  to  the  fides  and  bottom  of  the  piece  of 
zinc,  by  increafing  in  volume,  had  a  {fumed  the  form  of  a 
leaf  of  fern  in  the  jar  No.  I.,  and  was  exceedingly  delicate  in 
No.  IT. 

I  obferved  alfo  at  the  upper  furface  of  the  bit  of  zinc  a  kind 
of  metallic  mofe*,  having  that  livid  afpe£t  which  charac¬ 
terizes  plates  of  lead  expoi'ed  for  fome  time  to  the  conta6l  of 
the  air.  The  faline  flratum  of  No.  I.  daily  decreafed  to  the 
eighth,  when  it  entirely,  difappeared.  In  the  courfe  of  thefe 
twt)  experiments  there  was  difengaged  a  very  fmall  portion  of 
eiafljc  fluid,  which  when  examined  was  found  to  he  atmo- 
fpheric  air.  The  quantity  of  this  air  appeared  to  he  more 
confiderable  in  the  apparatus  marked  No.  I.;  and  this  ap¬ 
peared  to  me  to  arife  from  the  common  water  employed, 
which  always  contains  more  or  lefs  of  it.  The  remainder  of 
the  operation  exhibited  nothing  remarkable  but  an  inereafe 
in  the  volume  of  the  reduced  metal  until  the  period  of  the 

*  This  metallic  mofs  in  a  tree  of  Saturn,  prepared  a  year  before,  was 
found  to  be  covered  by  a  very  fine  red  powder,  which  occupied  both  the 
furface  of  the  .zinc  and  that  of  a  portion  of  the  undecomgofed  acetite  of 
lead  which  covered  the  horizontal  bottom  of  the  ghats  vefjkl.  J  conlider 
this  red  powder  as  produced  hy  carburet  of  iron,  from  which  zinc  is  nev<  x 
free,  and  which  during  the  operation  has  been  carried  to  the  flare  of  car¬ 
bonate. 
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decompofition,  which  took  place  in  the  experiment  with  di¬ 
ftiiled  water  on  the  16th  of  Fru&idor,  year  9,  and  in  that 
with  common  water  on  the  24th  of  the  lame  month.  During 
the  whole  time  the  temperature  varied  only  one  or  two  de¬ 
grees. 

As  the  refults  appeared  to  be  the  fame  in  regard  to  the 
reft  of  the  operation,  I  fhall  proceed  to  examine  the  experi¬ 
ment  made  with  diftiiled  water. 

ift,  The'piece  of  zinc,  weighing  22*9456  grammes  before 
its  iinmerfion  in  the  liquor,  was  completely  freed  from  all 
the  metal  with  which  it  was  covered.  In  this  ft  ate  it  weighed 
no  more  than  15*9345  grammes  (4  gros  12  grains).  Its  fur- 
face  was  covered  with  a  gray  pulverulent  ftratum,  the  greater 
part  of  which  ftiil  retained  its  metallic  brilliancy,  while  the 
other  feemed  to  have  undergone  a  commencement  of  oxida¬ 
tion.  When  entirely  freed  from  this  ftratum,  which  could 
be  eafily  detached  with  the  finger,  and  which  appeared  to  me 
to  be  nothing  hut  zinc,  having  its  mol  ecu  Ire  in  part  fepa- 
rated,  it  was  reduced  to  the  weight  of  13*380  grammes 
(3  g™*  37  grains). 

2d,  The  portion  of  the  new  metallic  alloy,  zinc  and  lead 
arifing  from  the  decompofition  of  the  acetite,  was  waftred 
feveral  times  in  diftiiled  water.  .Being  fubjected  to  the  adtion 
of  a  good  prefs,  and  then  to  gradual  percuftion  on  a  piece  of 
fteel,  it  poffefled  greater  ductility  than  lead  alone.  When 
dried  in  clofe  veftels,  and  then  expofed  to  hidden  heat  in  an 
iron  fpoon.  a  portion  of  it  was  fpeedilv  converted  into  a 
greenifti  yellow  oxide.  The  other  portion,  reduced  without 
a-nv  addition,  furnilhed  a  fmall  metallic  button  of  the  weight 
of  9*0183  grammes  (2  gros'38  grains),  and  containing  zinc, 
but  much  left  weight  for  weight  than  was  contained  in  the 
above  matter  before  it  was  heated. 

I  mull  ohferve,  that,  notwithstanding  all  the  precautions 
which  I  took  to  feparate,  either  hv  the  help  of  a  prefs  and 
utilized  paper,  or  by  deficeation,  all  the  water  interpofed  be¬ 
tween  the  moleculae  of  the,metal,  I  was  not  able  to  fucceed. 
It  appears  probable,  that  under  this  circumftance  the  fpeedy 
oxidation  of  the  new  metallic  alloy  was  owing,  ill.  To  the 
decompofition  of  the  laft  moleculae  of  water,  which  could 
not  be  entirely  expelled  :  2d,  To  the  prefence  of  the  atrno- 
fpheric  air  of  the  veftels :  3d,  To  the  contact  and  decompofi¬ 
tion  of  the  fame  fluid  during  the  fufion  of  the  metal. 

*  The  formation  of  this  metallic  alloy  agrees  with  the  experiments  of 
Vauquelm,  from  which  it  refults,  that  in  feveral  cafes,  when  a  metal  is 
precipitated  from  its  folution  by  another,  the  precipitated  metal  partakes 
in.  tome  degr  e  of  the  precipitant.  This  phenomenon  takes  place  m  par¬ 
ticular  during  the  precipitation  of  the  white  metals  by  zinc. 

Examination 
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Examination  of  the  Liquor  with  fame  Reagents . 

ill.  The  liquor  taken  from  the  jar  was  colourlefs  and  per- 
fe<5tly  tranfparent. 

2d,  It  gave  a  ftrong  green  tint  to  blue  vegetable  colours. 

3d,  When  trieel  with  very  pure  fulphuric  acid  it  formed 
no  precipitate,  which  convinced  me  that  it  held  in  folutioa 
no  lead. 

4th,  .A  portion  properly  evaporated  furnifhed  fmall  cryftals 
of  acetite  of  zinc  in  argenteous  leaves,  which  affe£ted  no  re¬ 
gular  form. 

5th,  Ammonia  produced  in  it  a  white  flaky  precipitate, 
not  very  abundant.  At  the  moment  even  of  contact  there 
is  emitted  a  ftrong  odour  of  flour  pafte,  which  is  fpeedily  dif- 
fipated  by  agitation. 

6th,  This  precipitate  at  the  end  of  fome  hours  had  ac¬ 
quired  a  femi-gelatinous  conflftenee,  and  the  addition  of  a 
new  quantity  of  alkali  rediffolved  it  in  part. 

7th,  The  carbonates  of  potalh.  foda,  and  ammonia,  formed 
in  it  white  precipitates  more  or  lets  abundant. 

8th,  Lime  water  recently  prepared  precipitated  from  it  the 
zinc  in  the  ftate  of  a  white  oxide,  paler  and  more  homoge¬ 
neous  than  the  preceding. 

9th,  The  precipitate  obtained  by  carbonate  of  potafh, 
walked  feveral  times  with  diftilled  water,  and  carefully  dried, 
was  exceedingly  white  and  light. 

10th,  Being  brought  into  contaft  with  concentrated  ful- 
phurous  acid,  it  diflolved  in  it  completely,  with  a  difengage- 
ment  of  carbonic  acid,  and  a  total  difappearance  of  the  ful- 
phurous  odour;  which  feems  to  fhow  a  very  great  relation 
between  the  new  fait  refulting  from  this  combination  and  the 
fulphate  of  zinc,  for  th©  difcovery  of  which  we  are  indebted 
to  Vauquelin  and  Fourcroy. 

RECAPITULATION. 

It  refults  from  thefe  fadts,  ift,  That  the  decompofition  of 
the  acetite  of  lead  by  zinc  exhibits  feveral  phaenomena  not 
obferved  in  that  of  other  falts  and  metallic  folutions  by  the 
fame  metal. 

2d,  That  diflilled  water  feems  to  favour  this  decompofition, 
as  it  is  effected  in  that  fluid  a  third  fooner  than  in  common 
water. 

3d,  That  common  water  may,  however,  be  preferable  in 
experiments  of  mere  curiofity,  as  it  checks  the  decompofing 
a&ion  of  the  zinc,  and  difpofes  the  metallic  moleculae  to  af- 
fume  that  arrangement  which  is  peculiar  to  them;  a  phe¬ 
nomenon  which  agrees  with  the  laws  of  cryftallization. 

I  (hall  terminate  thefe  obfervations  by  propoflng  to  the 

College 
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College  of  Pharmacy:  to  adopt  among  its  experiments,  which 
form  a  part  of  its  annual  public  courie  of  chemiftry,  the  tree 
of  Saturn,  as  proper  for  proving  in  a  precife  manner  the  ftrong 
attra&ion  of  zinc  for  oxygen.  This  experiment,  which  is  not 
very  expenfive,  always  fucceeds,  and  deferves  a  place  in  mi- 
neralogical  cabinets  along  with  the  tree  of  Diana. 


LXV.  Proceedings  of  Learned  Societies . 

ROYAL  SOCIETY  OF  LONDON. 

The  meetings  of  the  12th  and  19th  of  May  were  occu¬ 
pied  by  the  reading  of  a  paper,  by  Mr.  Chenevix,  on  a  me¬ 
tallic  fubflance,  of  which  we  have  fpoken  in  our  laft  Number* 

It  was  announced  to  the  public  by  its  author  as  a  new  Ample 
metal  fui  generis,  under  the  title  of  Palladium ,  or  new  Silver * 
Mr.  Chenevix  made  a  number  of  experiments  on  this  fub- 
ftance,  and  found  that,  in  moft  refpedts,  it  was  really  different 
from  all  the  known  metallic  bodies.  In  a  few,  however,  it 
bore  fome  refemblance  to  piatina.  But  it  was  not  poffible  to 
conceive  that  piatina  could  be  reduced  to  the  fpecific  gravity 
of  1 1*8  ;  could  be  fufible  at  fo  moderate  a  heat;  could  com¬ 
bine  wdth  fulphur;  could  be  diffolved  by  nitric  acid,  and  be 
precipitated  by  green  fulphate  of  iron.  Thefe  are  the  pro¬ 
perties  mentioned  in  the  printed  notice  we  received  lad 
month,  and  which  we  inferted  in  our  Journal.  Mr.  Che¬ 
nevix  found  them  to  be  truly  dated. 

Refledting,  however,  upon  the  extraordinary  anomalies  that 
happen  w'hen  fubdances  are  united,  it  occurred  to  him  that 
fome  metal  might  fo  far  influence  piatina  as  to  promote  its 
precipitation  by  green  fulphate  of  iron,  and  be  itfelf  drawn 
down  along  with  it.  Mercury  was  the  firfl  that  prefented 
itfelf  to  his  mind,  as  the  mod  eafily  reduced.  He  poured  a 
folution  of  green  fulphate  of  iron  into  a  folution  of  piatina; 
no  precipitate.  Into  a  folution  of  muriate  of  mercury  :  no 
precipitate.  He  mixed  the  two  folutions,  and  a  precipitate, 
exactly  refembling  that  produced  in  palladium,  immediately 
enfued.  He  reduced  this  precipitate;  and,  after  feveral  trials, 
at  length  fucceeded  in  obtaining  a  fubdance  exadtlv  fimiiar 
to  palladium.  From  all  his  experiments,  which  are  much 
too  numerous  for  this  extra£f,  Mr.  Chenevix  does  not  hefltate 
to  pronounce  palladium  to  be  a  fcandalous  impofition,  and 
an  attempt  to  defraud  the  public  as  well  as  to  difgrace  fcience. 

From  fynthefis  and  analyfis  it  appears  that  palladium  of 
the  fpecific  gravity  of  1  r  *5  contains  about  one-third  of  mer¬ 
cury;  and  when  of  the  fpecific  gravity  of  1 2*5,  about  one- 
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fourth.  As  the  quantity  of  this  metal  diminiffies,  the  fpeciffe 
gravity  increafes;  the  ductility  is  lei's;  and  after  ]2'5  it  be¬ 
gins  to  be  no  longer  ahted  upon  by  nitric  acid. 

Mr.  Chenevix  gives  many  methods  for  preparing  a  fub- 
fiance  fimilar  to  palladium  ;  but  the  following  is  the  lead: 
liable  to  fail : — Take  a  certain  quantity  of  platina,  reduced 
from  the  triple  ammoniacal  fait,  and  dilfolve  it  in  nitro-mu- 
riatic  acid :  add  fomething  more  than  twice  the  weight  of 
the  platina  of  red  oxide  of  mercury,  and  take  particular  care 
to  faturate  all  excefs  of  acid  :  then  pour  it  into  a  folution,  alfo 
faturated,  of  green  fulphate  of  iron;  heat  the  mixture,  and 
a  black  precipitate  will  be  formed  after  feme  time.  This  pre¬ 
cipitate  weighs  rather  more  than  two  and  a  half  the  original 
quantity  of  the  platina ;  but,  expofed  to  a  red  heat,  a  part  of 
the  mercury  is  volatilized.  Fufed  at  a  ftronger  heat,  it  yields 
a  metallic  button,  which  in  different  experiments  gives  a  dif¬ 
ferent  fpecific  gravity.  This  experiment  is  of  a  very  delicate 
nature,  and  does  not  always  fucceed;  and  Mr.  Chenevix 
recommends  perfeverance  and  repeated  trials  to  all  who  would 
form  palladium.  It  is  not  often  to  be  obtained  of  the  exaht 
fpecific  gravity  announced  by  the  author  of  the  fraudulent 
advertifement ;  and  the  fpecific  gravity  is  not  conftantly  the 
fame  in  all  his  fpecimens.  The  difficulty  is,  to  unite  a  fuffi- 
ciently  large  portion  of  mercury  with  the  platina  to  produce 
perfect  palladium.  It  may  be  obtained  by  this  method  as 
low  as  10*5,  ffimetimes  as  high  as  15.  Mr.  Chenevix  men¬ 
tions  fome  methods  of  combining  platina  and  mercury  in  the 
,  dry  way,  fucb  as  count  Muffiin  Pufkin’s  amalgam  fufing  with 
cinnabar,  lime,  and  borax,  &c. 

He  then  relates  fome  experiments  upon  platina  ;  upon  its 
oxides,  which  are  two,  viz.  one  of  7  the  other  of  13  per  cent, 
of  oxygen  ;  upon  the  affinities  of  the  oxide  for  the  acid  and 
aromatic  falls  formed  by  them.  He  gives  numerous  exam¬ 
ples  of  the  affinities  of  metals  for  each  other;  and  of  anoma¬ 
lous  precipitations,  when  two  or  more  metals  are  prefent  in 
the  fame  folution.  He  fays,  that  the  fixation  of  mercury  bv 
platina,  together  with  other  fahfs  related  in  this  paper,  will 
tend  to  make  us  particularly  cautious  in  pronouncing  upon 
difeoveries  of  fuppofed  new  metals,  and  promote  fcepticifm 
e\en  upon  our  prefent  knowledge.  He  adduces  inftances  of 
the  difference  that  exifts  between  a  folution  of  platina  and  a 
folution  of  mercury  merely  mixed,  and  a  folution  of  thefe 
metals  after  they  have  been  united.  In  the  former  cafe  they 
are  eafily  feparated;  in  the  latter  there  is  no  method  of  com¬ 
pletely  difuniting  them.  He  concludes  with  a  curious  ftate- 
rnent  of  the  approximation  of  feveral  metals  and  of  feverai 
earths  to  each  other  in  their  chemical  properties,  which  fol- 
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low  the  direct  order  of  their  tendency  to  enter  into  fa’line 
combination. 

The  whole  of  the  fadts  related  in  this  paper  are  of  the 
higheft  intereft  to  the  fcience,  as  they  prove  to  what  a  degree 
the  properties  of  fimple  bodies,  hitherto  thought  to  be  un- 
combinable,  may  be  altered  when  they  are  united ;  and  fhow 
the  difficulties  that  attend  our  pronouncing  as  to  the  fimpli- 
city  or  the  comp'ofition  of  any  fubftance,  whatever  be  the 
character  that  didingmfh  it  in  chemical  experiments. 

ROYAL  SOCIETY  OF  GOTTINGEN. 

.The  Mathematical  Clafs  of  this  Society  has  propofed  the 
following  prize  quedion,  the  prize  for  which  is  to  be  ad¬ 
judged  in  the  month  of  November  1803: 

As  it  is  of  great  importance  in  pyrometrie  difquifitions  as 
well  as  in  the  application  of  them,  and  alfo  in  making  re- 
fearches  in  regard  to  the  nature  of  light  and  heat,  to  afcer- 
tain  the  various  degrees  of  heat  which  different  fubdances, 
fooner  or  later,  acquire  when  expofed  to  the  folar  rays ;  and, 
as  little  certain  information  has  hitherto  been  acquired  on 
this  fubjedt,  the  fociety  recommends  it  to  the  care  and  atten¬ 
tion  of  philofophers. 

jft,  To  invedigate  by  nice  experiments,  and  by  calcula¬ 
tion  founded  on  them,  in  what  manner  bodies  of  different 
fubftanceSj.but  of  the  fame  figure  and  volume,  (globes  of  an 
inch  diameter  will,  perhaps,  be  bed  for  this  purpofe,)  are 
heated  by  the  folar  rays  under  the  fame  date  of  the  atmo- 
lphere,  the  fame  intendty  of  light,  and  the  fame  initial  tem¬ 
perament  during  each  minute  of  obfervation,  &c. 

2d,  To  determine,  either  by  diredf  obfervation,  which  is 
chiedy  defired,  or  from  the  obferved  law  of  the  increafing 
beat,  to  what  degree  of  temperament  any  body  taken  at  the 
end  of  the  experiment,  that  is,  when  the  increafe  of  the  heat 
ceafes,  would  have  attained. 

The  Hidoricaf  Clafs  has  propofed  the  following  quedion,  * 
the  prize  for  which  is  to  be  adjudged  in  the  month  of  No¬ 
vember  1804:  ' 

As  many  obfervations  have  been  carefully  made  by  the 
old  and  by  modern  philofophers,  particularly  fince  the  16th 
century,  in  regard  to  meteors ;  as  various  ingenious  opinions 
have  been  given  refpedling  their  origin  and  nature,  and  the 
laws  to  which  they  are  fubject ;  and  as  many  things  perhaps 
occur  in  thele  which  might  be  of  utility  to  improve  meteor¬ 
ology,  or  which  at  lead  may  be  worthy  of  further  examina¬ 
tion,  the  fociety  requires  a  continued  accurate  hidory  of 
meteorology  from  the  firft  attempts  of  the  Greeks  and  Ro¬ 
mans  in  this  kind  of  dudy  down  to  the  prefent  period. 

The  fociety,  however,  by  no  means  defires  that  the  com¬ 
petitors 
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petitors  will  include  in  it  any  of  thofe  opinions  of  the  antient 
or  modern  writers  which,  being  founded  on  fuperftition  or 
ignorance,  would  excite  only  difguft.  It  rather  wiflies  that 
they  would  fele6h,  explain,  and  examine  the  opinions  of 
Ariftotle,  Theophrafius,  Pliny,  Seneca  and  Ptolemy,  among 
the  antients,  and  thofe  of  the  philofophers  of  the  16th  and 
1 8th  centuries,  particularly  Telefius,Patricius, Bruno,  lord  Ba¬ 
con,  Kepler,  Gaflendi,  and  Defcartes,  a  knowledge  of  which 
may  be  of  ufe  to  meteorology  at  prefent:  it  requires  alfo, 
that  the  manner  in  which  the  obfervations  were  made,  and 
the  inftruments  emploved,  may  be  briefly  defcribed,  marking 
at  the  fame  time  the  climate.  An  inquiry  may  alfo  be  made 
refpefting  the  origin  of  that  opinion,  which  became  fo  pre¬ 
valent,  in  regard  to  the  influence  of  the  planets  on  meteors  : 
and,  in  the  lad  place,  the  author  may  briefly  and  generally 
determine  how  far  we  can  approach  nearer  to  the  truth  by 
improving  phyfical  aftronomy  and  meteorology. 

The  prize  for  each  of  thefe  queftions  is  fifty  ducats,  and 
the  memoirs  muft  be  tranfmitted  to  the  fociety  before  the 
month  of  September  each  year. 
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Galvanic  fa£ls,  in  proportion  as  they  are  accumulated, 
afford  a  hope  of  the  happiefl:  refults  being  foon  obtained  from 
the  application  of  this  ftimulus.  Thofe  which  we  are  here 
about  to  detail  relate  partly  to  theory  and  partly  to  the  me¬ 
dical  employment  of  this  fluid. 

In  a  late  fitting  of  the  Galvanic  Society,  C.  Gautherot 
mentioned  an  obfervation  made  by  him  anterior  to  that  pe¬ 
riod,  which  was  both  curious  in  itfelf,  and  of  importance,  on 
account  of  the  inductions  that  may  be  drawn  from  it.  As  it 
is  neceflary  to  be  known  before  a  proper  opinion  can  be 
formed  of  thofe  by  which  it  was  accompanied,  we  think  it 
proper  to  lay  before  the  reader  the  two  following  experiments : 

Experiment  I. 

The  perfon  who  performs  this  experiment  places  in  his 
mouth  the  upper  ends  of  two  wires  of  platina,  or  of  any  other 
metal  not  oxidable,  and  immediately  brings  the  other  two 
ends  into  contact  with  the  two  extremities  of  a  weak  Gal¬ 
vanic  apparatus,  to  afcertain  the  degree  of  its  influence.  When 
this  arrangement  has  been  made,  the  perfon  will  experience 
an  effect  more  or  lefs  remarkable,  according  as  the  tongue  is 
more  or  lefs  exercifed  in  perceiving  the  peculiar  favour  of  the 
Galvanic  fluid.  But  if  he  places  thefe  two  ends  of  the  pla¬ 
tina  wires  one  upon  the  other  without  deranging  thofe  placed 
in  the  mouth,  he  will  again  experience,  though  in  a  weaker 
degree,  the  fenfation  of  the  favour. 

Experiment 
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Experiment  II. 

If  the  Galvanic  apparatus  has  produced  only  a  minimum  of 
effect,  which  niuft  be  the  cafe,  iff,  When  the  apparatus  con- 
lifts  of  only  one  ftory  ;  2d,  When  the  fubftances  which  com¬ 
pote  this  ftory  are  by  their  nature  not  much  calculated  for  de¬ 
veloping  the  Galvanic  effect,  or  when  they  can  produce  it 
ordy  in  the  weak  eft  degree;  it  may  happen*  under  both  thefe 
eircum  fiances  that  the  organ  of  tafte  will  not  be  affedled  by 
any  favour.  But  in  this  cafe  it  will  be  fufficient  to  let  the  two 
lower  ends  of  the  platina  wires  reft  for  a  moment  on  the  two 
extremities  of  the  apparatus,  and  then  to  apply  thefe  two  wires 
to  each  other  without  deranging  their  extremities,  which  are 
piaced  m  the  mouth.  This  new  contadt  will  neceffarily  pro¬ 
duce  a  more  intenfe  effed  than  the  former,  and  if  it  be  re¬ 
quired  to  inereafe  it  ftill  further,  it  may  be  done  by  applying 
alternately  the  lower  ends  of  the  platina  wires,  firth  to  the  two 
extremities  of  the  battery,  and  then  to  each  other.  Thefe 
repeated  contacts  will  develop  the  peculiar  favour  of  the  fluid 
which  is  the  certain  fign  of  its  influence. 

This-  ingenious  procefs,  then,  puts  the  tongue,  that  dif- 
pofable  inftrument,  in  poffeffion  of  a  new  galvanofcope, 
which,  as  appears  to  us,  will  be  to  Galvanifm  what  Volta’s 
condenfer  is  to  eledfricity,  flnee  by  its  means  the  flighted: 
fhacles  of  the  Galvanic  effedt  may  be  detedled. 

C.  Nauche,  prefident  of  the'fociety,  in  the  fame  fittincr 
communicated  fume  fadts  in  regard  to  the  medical  applica¬ 
tion  of  Galvanifm  in  cafes  of  hemiplegia.  It  refults  from 
them,  that  the  means  of  giving  a  ftrong  ftimulus  to  the  parts 
affected,  fuch  as  the  hand  or  leg  for  example,  is,  to  make 
one  of  the  extremities  of  the  pile  to  communicate  with  the 
former,  and  the  other  extremity  with  the  fpinal  apophyfes  of 
the  fixth  and  feventh  cervical  vertebrae.  If  the  leg  be  af- 
fedled,  the  foot  and  twelfth  dorfal  vertebra  mull  be  made  to 
communicate  with  the  two  extremities  of  the  pile.  The  vital 
adtion  will  then  feem  to  be  conveyed  as  if  by  undulation  to 
all  the  mufcular  organs  in  order  to  reftore  motion. 

The  prefident  observed  alfo,  that  in  cafes  of  great  extremity, 
where  it  is  neceffary  to  inereafe  111  an  extraordinary  degree 
the  excitement  of  the  organic  forces,  one  extremity  of  the 
pile  muft  be  brought  into  communication  with  the  fummit 
of  the  vertebral  column,  and  the  other  with  the  fpinal  apo¬ 
phyfes  of  the  firft  lumbar  vertebrae.  The  patient  fubjedted 
to  this  experiment  will  perceive  flafhes,  certain  favours  and 
fenfations,  more  or  lefs  painful,  in  the  ftomach,  in  the  in- 
teftinal  canal,  and  in  the  vilcera  of  the  breaft  and  the  abdo- 

d  he  mufeles  of  the  trunk  and  thofe  of  the  extremities 
will  be  violently  contradled, 
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A  fa&  no  lefs  important,  and  which  he  confirmed  alfo,  is, 
that  the  application  of  Galvanifm  increafes  in  a  particular 
manner  the  a£tion  of  the  parotid,  the  lachrymal,  and  max¬ 
illary  glands,  that  of  the  kidneys  and  of  the  whole  lymphatic 
fyftem.  To  produce  this  a&ion  the  apparatus  rauft  be  di¬ 
rected,  not  to  the  glandulous  organs,  but  as  much  as  poffible 
to  the  origin  of  the  nervous  trunks  which  diftribute  them- 
felves  thither. 

It  ma)  be  readily  conceived  what  advantage  fkilful  anato- 
mifls  mav  derive  from  an  application  of  Galvanifm  to  the  dif¬ 
ferent  fy items  of  the  animal  economy,  efpecially  if  to  ana¬ 
tomical  knowledge  they  unite  a  thorough  acquaintance  with 
the  theory  of  rational  medicine.  Tourlet. 


LXVI.  Intelligence  and  Miscellaneous  Articles . 

MINING. 

T HE  mines  of  Cornwall  and  its  neighbourhood  now  yield 
fo  la roe  a  part  of  the  metals  fo  valuable  to  the  arts,  copper 
and  tm,  of  all  that  the  world  produces  of  thefe  fubftances, 
that  the  prelent  ltate,  and  probable  future  one  of  produftive- 
nefs,  is  highly  interefting  to  thofe  connected  with  the  utetul 

manufactures.  ,  ,  ^  r  .  .  ,  r  ,  . 

Tin  though  the  oldeft  obje&  of  the  miners  fearch  m 

Cornwall,  now  employs  by  far  the  Idler  number  of  hands 
and  amount  of  capital the  quantity  railed  of  eourfe  is  much 
dimini  (lied.  Generally  fpeaking,  the  tin  mines  have  not  been 
found  to  hold  their  richnefs  to  fo  great  a  depth  beneath  the 
furface  as  copper  feems  to  do ;  confequently  many,  which 
were  highly  produaive  mines  of  this  metal,  now  are  flopped, 

or  are  worked  to  little  advantage. 

Polgooth,  the  greateft  tin  mine  now  in  true  world,  though 
it  produces  large  quantities  of  ore,  yet  it  is  attended  with  fo 
great  an  expenfe  from  its  depth,  that  is  underflood  to  pay 
the  adventurers  now  but  very  little  profit.  A  report  or  cobalt 
belli!''  found  in  this  mine  has  been  heard,  but  we  do  not 
know  whether  it  is  entitled  to  credit;  we  wifli  it  may,  but, 
as  far  as  we  have  had  opportunities  of  judging  of  the  mine- 
rale'  produced  in  this  iliftri'a,  it  does  not  appear  to  us  pro¬ 
bable  that  thefe  fcarcer  ones  will  be  found  in  quantities  iulti- 
cient  to  repay  any  great  expenfe  in  fearching  for  them.  The 
tin  mines  in  the  weftern  part  of  the  county,  between  Pen¬ 
zance  and  the  Land’s  End,  are  doing  well  for  their  proprie¬ 
tors  in  general ;  and  though  they  have  for  a  few  years  pro¬ 
duced  but  little,  they  now  are  throwing  up  good  quantities 
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The  quality  of  the  metal  lately  brought  to  market  has  been 
found,  we  underhand,  much  inferior  to  what  it  ought  to  be : 
this  may  be  accounted  for  in  the  following  way: — Grain  tin 
particularly  has  been  greatly  in  demand;  in  order  to  get  more 
of  the  metal  under  this  form  the  fmelters  have  of  late  applied 
ores  to  produce  it  from,  which  are  generally  underflood  not 
to  be  fufficiently  free  from  other  metals  for  this  purpofe,  and 
thus  the  grain  tin,  though  increafed  in  quantity,  has  been  lefs 
pure  :  at  the  fame  time  the  common  tin,  being  robbed  of  the 
better  part  of  the  ores  from  which  that  has  generally  been 
fmelted,  has  fuffered  a  like  degradation  in  quality.  It  is  to 
be  hoped  that  the  fmelters  will  fee  very  loon  their  true  intereffc 
in  this  refpeCt,  and  that  the  rifk  of  injuring  the  trade  may 
no  longer  be  continued  for  the  profpedt  of  temporary  gain. 

The  quantity  of  copper  produced  has  not  much  fluctuated 
of  late,  though  on  the  whole  it  may  be  expedited,  unlefs  un¬ 
looked-for  difcoveries  be  made,  to  leffen  ;  as  feveral  large 
mines  have  already  flopped,  the  produce  not  being  fufficient 
to  counterbalance  the  enormous  outgoings  their  great  depth 
occafioned.  Some  other  mines  that  have  for  many  years, 
and  even  of  late,  produced  almofl  as  much  as  any  in  this 
part  of  the  world,  are  expedited  foon  to  be  abandoned,  partly 
for  the  reafon  above  Hated,  and  partly  becaufe  they  have 
failed  in  quantity  of  ore  in  the  lode  or  vein.  On  the  other 
hand,  fome  mines  have  bettered  in  their  profpedts  :  Dolevath, 
after  having  been  brought  into  work  at  an  enormous  expenfe, 
has  afforded  a  courfe  of  copper  of  great  magnitude,  and 
though  the  ore  is  not  rich  in  proportion  of  metal,  yet  its 
quantity  is  large  enough  to  make  this  difcoverv  highly  valua¬ 
ble.  Wheal  Towan,  in  St.  Agnes,  continues  its  produdtive 
flate ;  and  Wheal  Crowndale,  near  Tavifloek  in  Devon,  is 
yielding  a  great  deal  of  copper  ore  from  a  fmall  depth  under 
the  furface. 

Like  tin,  it  has  been  found  that  copper  is  of  late  inferior 
in  purity  to  what  it  was  formerly,  at  lead  it  is  afferted  that 
the  fheathing  of  (hips  would  a  few  years  lince  remain  in  ufe 
a  much  longer  time  than  any  that  can  now  be  got  will  do. 
This  probably  arifes  in  both  metals  from  the  fame  caufe, 
from  the  greatnefs  of  the  demand,  which  tempts  the  fmelter 
to  let  improper  alloys  remain  in  a  certain  degree  jin  his  me¬ 
tal  ;  but  it  well  becomes  them  to  reflect,  whether  this  may 
not  fooner  than  they  expedt  be  the  means  of  deflroying  the 
demand  all  together,  by  driving  the  cpnlumers  to  fome  fubfli- 
tute  which  may  anfwer  their  purpofe  better.  F.  P.  M.  S. 

ANTIQUITIES. 

M.  Grotefend  has  publifhed  an  addition  to  his. explanation 
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of  the  Perfepolitan  Inscriptions.  The  author  thought  it  ne- 
ceflary  to  prefix  to  this  memoir  an  explanation  of  other  larger 
infcriptions,  in  order  thnt  an  opinion  may  be  eafier  formed  of 
it.  In  the  firft  place,  the  alphabet  of  the  wedge-form  writing 
of  the  firft  fort  has  two  fundamental  ftrokes,  which  may  be 
called  the  bow  and  the  arrow,  or  rather  the  chifel  and  the 
rule.  It  appears  to  have  been  invented  chiefly  for  lapidary 
infcriptions.  It  has  no  round  ftrokes,  and  is  not  only  very 
convenient  for  that  purpofe,  but  very  beautiful,  on  account 
of  its  Ample  and  regular  compofition.  The  author  mentions 
as  particular  properties  of  this  alphabet:  ift,  The  principal 
ftrokes  of  the  letters  are  perpendicular;  the  horizontal  are 
the  acceflbry  ftrokes.  The  latter  are  always  on  one  fide,  or 
over  the  former;  only  in  the  letter  g,  there  are  at  the  top  two 
wedges  which  crofs  each  other.  2d,  The  points  of  the  ar¬ 
rows,  or  wedges,  are  always  turned  to  the  bottom  or  to  the 
right,  when  the  charabters  are  written  proceeding  from  the 
left.  This  pofition  is  natural.  3d,  Each  letter  has  no  more 
than  three  wedges,  or  two  angles,  as  principal  ftrokes,  and  at 
moft  three  acceflbry  ftrokes ;  however,  when  an  angle  forms 
the  principal  ftroke,  there  is  at  times  an  acceflbry  firoke  on 
the  other  fide.  4th,  The  angles  and  principal  wedges  are  all 
of  an  equal  height,  only  that  in  two  letters,  m  and  0,  the 
middle  wedge  is  fhorter,  in  order  to  prevent  their  being  con¬ 
founded  with  the  t  and  the  a ,  which  are  fimiiar.  In  regard 
to  the  tranfverfe,  or  acceflbry  ftrokes,  one  of  them  is  often 
Ihortened ;  or  one  ftroke,  which  ought  to  be  at  the  top,  is  often 
placed  at  the  fide  for  want  of  room.  5th,  In  letters  which 
have  only  one  principal  ftroke,  the  tranfverfe  ftrokes  are  always 
on  one  fide;  where  there  are  two  principal  ftrokes,  the  tranf- 
verle  ftrokes  are  in  general  at  the  top;  where  there  are  three, 
thefe  acceflbry  ftrokes  are  alfo  on  the  fide.  6th,  When  ie- 
veral  tranfverle  ftrokes  are  over  one  or  two  principal  ftrokes, 
the  latter  arc  fhortened  that  the  letter  may  not  pafs  the  line. 
The  alphabet  itfelf  is  reprefented  under  a  double  point  of 
view  ;  firft,  according  to  the  compofition  of  the  ftrokes,  where 
they  begin  by  the  fimpleft  figns,  the  wedge  with  one  or  two 
acceflbry  ftrokes  ;  and  then  according  to  the  order  of  the  let¬ 
ters  of  the  Zendic  alphabet.  In  the  laft  table  of  Anquetil 
the  author  obferved  letters  which  he  thinks  defective,  accord¬ 
ing  to  a  comparifon  with  the  plates  of  Bruyn  and  Niebuhr. 
In  the  laft  place,  the  author  remarks,  that  this  wedge  alpha¬ 
bet  has  no  refemblance  to  any  of  the  known  alphabets  ;  and 
that  it  would  be  vain  to  attempt  to  determine  the  meaning 
of  the  Angle  letters  according  to  their  refemblance  with  the 
Zendic  or  other  letters  :  the  author,  however,  finds  that  the 
letters  which  refemble  each  other  in  the  Pehlvi  writing  at 
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Nakfchi  Ruftan,  referable  each  other  alfo  in  the  wedge 
writing. 

Secondly,  What  the  author  obferves  in  regard  to  the 
Zendic  language  may  be  reduced  to  the  following  obje&s  : — . 
I  ft,  The  Zendic  among-  the  Perftan  dialects  is  what  the  Shan- 
fcrit  is  among  the  dialers  of  the  Hindus,  and  has  a  great  re- 
femblance  to  that  language.  Neither  of  them  is  formed,  but 
they  are  abundant  in  words;  both  have  a  great  many  ele¬ 
vated  vowels,  and,  on  the  other  hand,  have  very  harfti  com¬ 
binations  of  confonants.  The  two  languages  have  alfo  feveral 
things  common  in  the  radical  words  and  in  the  flexions,  and 
are  very  different  from  other  languages.  2d,  The  Zendic 
has  a  great  variety  of  grammatical  forms,  and  a  conftrufition 
without  rules ;  like  the  Greek  and  the  German  it  abounds 
in  compound  words.  The  mod  important  thing  in  this  fec- 
tion  is  an  example  of  the  declenfton  of  the  noun  taken  from 
inferiptions,  and  which  in  feveral  parts  deviates  from  the  de- 
clenflon  of  Anquetil.  The  Angular,  for  example,  has  in  the 
genitive  and  dative  the  termination  dhe>  (Anquetil  has  tfehao 
or  ao  •,)  the  accufative  has  0,  (Anquetil  has  m ,)  e,  and  etfehao , 
(inftead  of  the  bio  and  bietfeha  in  Anquetil.)  Thefe  differences 
would  be  ftriking  did  we  not  reflect,  that  the  two  forts  of  de¬ 
clination  are  taken  from  partial  examples,  and  that  we  are 
Jefs  acquainted  with  the  Zendic  grammar  than  with  its  dic¬ 
tionary. 

ASTRONOMY. 

Table  of  the  geocentric  motion  of  the  two  new  planets  for 
June  1803. 
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